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I. INTRODUCTION 
Land Economists have frequently been regarded as 
a rambunctious lot, questioning the laissez-faire 
doctrines of the time, getting in the hair of lawyers 
and political scientists, intruding into the precincts 
of the physical scientists, and disturbing the peace of 
economic interests (154, p. 38). 
Any land use planning activity requires an information support 
system. Land use legislation pending in Iowa will demand new levels 
of capability within the area of economic analysis and projections of 
land use data. The 1974 Iowa House File Bill 1422 (150, p. 8A) 
authorizes the establishment of a land use policy commission to pro­
vide for the compilation and revision of statewide projections of the 
nature, quantity, and compatibility of land needed for all the various 
land uses.^  Proposed federal land use legislation explicitly requires 
states to forecast their land use requirements. Both the so-called 
"Jackson Bill" (S. 632) and the "Administration Bill" (S. 992), 
introduced in the first session of the 92nd Congress in 1971 to 1972, 
included provisions for states to qualify for federal land use planning 
assistance. According to these provisions, states must develop a land use 
2 
planning process within three years. This planning process includes 
inventories of land resources and projections of land needed and 
o^wa House File Bill 505, ammended and passed by the General 
Assembly of the State of Iowa in 1975, contains similar provisions 
(151, p. 7). 
2 Subsequent bills introduced in National Congress in 1973 (S. 268), 
1974 (H.R. 10294), and 1975 (S. 984) contained similar provisions. 
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suitable for various types of uses and developments to meet projected 
economic and social needs. 
Therefore, both state and federally proposed legislation provide 
significant incentives for development of quantitative land use analysis 
models. This study is an effort to respond to these state and federal 
land use planning needs through examining land use processes and 
developing and applying a land use projection model. In pursuing 
these objectives, the procedures may well tend to validate the reason­
ing in the above quote. 
A. Current Land Use Concerns and Problems 
Public concern about the use of Iowa's land resources has increased 
in recent years. One explanation is the accelerating changes that are 
1 2 
occurring in Iowa population patterns and life styles. ' Simultaneously, 
tight world food supplies and corresponding increased demand for Iowa 
food and farm products combined with resulting environmental pressures 
and possible changes in future technological progress, have led to an 
r^om 1940 to 1970, lowans were leaving the state at the rate of 
21,000 per year. However, from 1970 to 1973, this historical out-
migration appears to have been reversed averaging only 2,000 per year. 
In-migration averaged 2,800 per year from 1970 to 1973 (108, p. 1). 
2 
Recently there has been an increasing number of people moving 
out of Iowa cities to homes in unincorporated areas of the counties. 
In 1973, there were 1,504 homesites dotting the countryside in Black 
Hawk County, Iowa's fourth largest county in population. Over half 
of these hoxises are on sites of three acres or more (140, p. 1). 
3 
increased realization that land resources are relatively scarce and 
1 2 
need to be managed wisely. * 
According to a recent publication by the U.S. Department of 
Agriculture (173), in no region in the U.S. is there more likely to 
be a tight supply of cropland in the next 10 years or so than in the 
Com Belt. This prediction is based on projected demands of food and 
fiber, particularly com and soybeans, including high export assump­
tions. Since 1972, increased foreign demand for U.S. food and fiber, 
plus sustained domestic demand, has exceeded production and reduced 
surplus stocks to minimum levels. The acreage equivalent of exports 
in 1971 was 20 percent of U.S. harvested crop acreage. In 1972, 1973, 
and 1974, this figure rose to about 30 percent (165, p. 7). To 
increase output, federal land retirement programs released considerable 
acreage in 1973, and the remainder of set-aside lands in 1974 (167, p. ii). 
Planted acreage increased substantially in 1974, but crop production 
was still below 1971 levels because of a sharp decrease in production 
per acre, largely caused by weather constraints. 
An emerging energy shortage and the resulting increase in the 
price of irrigated water will tend to shift agricultural production, 
ceteris paribus, to regions where irrigation is seldom necessary, like 
•^ A recent study by the National Academy of Sciences finds that 
increases in U.S. farm efficiency (output per unit of land) may be 
tapering off (126, p. 1). 
o 
"In 1974, Iowa farmers plowed farmland z'r.at had not been planted 
CO com or soybeans in up to 15 years. This has caused concern among 
soil conservationists who fear excessive soil loss through intensive 
farming of the state's more fragile soils (41, p. 3). 
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the Corn Belt.^  In addition, substantial amounts of water in the 
West that normally go to agriculture may in the future have to compete 
with strip mining, coal gasification, and other energy related demands, 
further enhancing the demand for nonirrigated farm land such as Iowa's. 
A resolution proposed by the 1975 Midwest Governors Conference 
(102, p. 1) includes the following concerns: 
1. Lands productive for agricultural purposes are being constantly 
diminished by the conversion of arable lands to purposes other than 
agriculture. 
2. Both energy and fertilizer supplies and prices may be expected 
to exercise constraining influences on future agricultural production. 
3. We cannot rely on the never-ending series of technological 
improvements that have so increased agricultural productivity in recent 
years. 
4. Environmental constraints and regulations established in the 
interests of better long-term productivity may be expected to set 
limits on some types of short-term agricultural productivity. 
All the above concerns and eventualities need to be considered in 
appraising future agricultural land resource use capacity. The above 
land use concerns can scarcely be said to be an unimportant issue. 
As stated by Earl, "Virtually all major concerns of national importance 
involve some dimension of land use" (57, p. 1). 
•^ or an excellent discussion of food production and the energy 
crisis, see (118). 
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B. Need for Land Use Research 
No significant progress can be made in land use planning until 
the present land use process is better understood. Information systems 
serving land resource programs will have direct bearing upon the 
effectiveness with which land use policy, planning, and program objec­
tives can be satisfied. Clawson (27, p. 109) has suggested the need 
for land use demand and outlook studies of the type long established 
for agricultural commodities. He believes these would help to increase 
the social allocative efficiency of land. Libby states, "One of the 
first requirements of building a land use program sensitive to agri­
culture is to document the need of agriculture as a use of land" (93, 
p. 1149). Members of the Iowa State University Extension Service have 
expressed their need for present and projected land use data.^  These 
data could be used in land use educational programs. 
In order to have meaningful land use planning, accurate data on 
land use are essential. In the U.S., land use data have evolved 
gradually and piecemeal to meet specific needs. No comprehensive 
system of collection, analysis, and publication of land use data has 
ever been put into operation in the U.S. There has been no index 
developed to indicate the comparative amounts both among nonagricultural 
land resources and between nonagricultural and agricultural land resources 
within counties, regions, and states. There is little agreement and 
consistency concerning land use definitions and projection dates. 
"^ At a December 31, 1974, informal meeting of Iowa State Extension 
personnel that included Dr. Zber Eldridge, Dr. John Tait, and %r. Burl 
Parks, the above interest was expressed. 
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From our 1975 survey of Iowa incorporated places (Appendix C), 
it is estimated that only 9 percent of all Iowa incorporated places 
use a land use classification system, and at least 20 percent of all 
Iowa incorporated places have at least some kind of a planning staff 
(Tables 10.1 and 10.2, Appendix C)Of those incorporated places 
that use a land use classification system, only 61 percent responded 
to the question on the type of land use classification in use. Of 
these respondents, over 43 percent use their own land use classifica­
tion system. Of the estimated 11 percent of Iowa incorporated places 
that make land use projections, only 28 percent project to the year 
1980. 
In our 1975 survey of the 15 multi-county regional planning areas 
in Iowa, only four regions used a land use classification system (Table 
11.1, Appendix D). None of the four used the same system. Four of the 
16 regions made land use projections at the time of our survey, and 
again none of the four regions used ccie same projection dates. 
Immense problems are encountered simply in obtaining land use 
2 data. Federal, state, regional, county, and local governments are 
largely unaware of the data being collected by each other. There is 
little uniformity or coordination in organizing and disseminating 
even basic kinds of data. Because of the lack of land use data, 
A^ more derailed summary of other information on land use planning 
in Iowa incorporated places obtained from this survey is available on 
request from the Department of Economics, Iowa State University. 
"For an excellent reviev of land use information systems in the 
U.S., see (28). 
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there has been a notable absence of quantitative land use analysis. 
Methodological approaches already exist for the development of tech­
niques to analyze land use data. The challenging step is to obtain 
and present needed data in a quantitative analysis format which will 
be useful to those land use planners and decision makers at state and 
regional levels who are in the process of making land use policy. 
C. Delimitation of Problem for this Study 
A brief review of the development of land economics as an applied 
area of economics in the United States should provide an appreciation 
of the genesis and present state of land utilization research, as an 
inherent segment of land economics.^  Land economics as a field of 
study emerged in the United States during the early decades of this 
century as a result of the accumulation of land problems including 
land use, land tenure, land settlement, land development, and soil 
and forest conservation. 
In the 1920's, land economics research focused upon land require­
ments, the classification of resources, and land value problems. Farm 
tenure problems were also studied during this era. Attention devoted 
to land classification and land inventories was expected to form a 
basis for land use and settlement analysis based upon the general 
rhesis that there was no danger of a shortage of land for agricultural 
purposes. 
Kuc'.-. of che material in this development is adapted from an 
unpublished manuscript tided, "Development of Land Economics in the 
United Stares," by John ?. Timmons, Professor of Economics, Iowa State 
University. 
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During the depression years in the early 1930's, land was farmed 
intensively to increase income in order to avoid farm mortgage fore­
closure and tax delinquency. Urban unemployment and the migration of 
people back to the land further aggravated the accumulation of huge 
surpluses of farm products. In this period, land economics devoted 
much attention to the gradual removal of settlements from areas of 
marginal soil productivity. Also, there was a general development of 
interest in land utilization and land use planning during this period. 
A popular area of land utilization research in this period was the 
development and application of land classification techniques. As 
stated by Kelso, "The intent was to map geographically the patterns 
of physical and biological characteristics of the environment. Often 
the problem-solving relevance of these classifications was vague, and 
in most cases their economic interpretation was more vague" (87, p. 3). 
Land economics' focus on land use planning, i.e., the making of 
recommendations as to the specific direction of public efforts to 
affect land utilization changes, during this period is shown by the 
establishment of the National Planning Board in 1934 and the subsequent 
establishment of State Planning Boards in most states, including Iowa. 
The National Planning Board was given the responsibility of planning 
the use of land resources throughout the nation.^  State Planning Boards 
2 dealt with more detailed land use planning within states. 
F^or an example of a National Planning Board Report, see (106). 
9 
"For an example of an ±owa State Planning Board Report, see (85). 
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Land economics research during the first part of the 1940's decade 
was directed toward increasing agricultural production. In the post­
war part of the decade, effort was redirected toward adjustments in 
the land system. 
In the 1950's the land economics discipline spent significant 
attention on problems of irrigation and water rights as water use 
became more competitive among major land and water uses in the more 
humid areas. By this time, land economics had broadened to such an 
extent that the terms "land economics" and "resource economics" became 
interchangeable. 
World land problems, aggravated by increasing world population 
pressures, and defects in agrarian structures throughout many parts 
of the world became major concerns of land economics research in the 
1960's- Resource economics research efforts were also extended to 
studies of property rights in air resources and of the natural environ­
ment during this decade. 
Self-examination is an important aspect of the development of any 
field of knowledge and land (resource) economics research has a history 
of being responsive to current and emerging problems of our times. 
Land economics research has generally been research with a purpose. 
Land utilization research has not received the attention its importance 
justifies by resource economises in spite of the fact that the initial 
development of land economics was concerned primarily with land resource 
use and property in land and with interrelationships between the two. 
In the allocation of research funds, studies of how our lands are used 
have been neglected since the 1930's. In the 1970's, resource economists 
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are beginning to reorientate their field of knowledge and are again 
beginning to realize the importance of land use research and to under­
stand and appreciate how closely linked land use is to such important 
issues as food supply, energy resources, and environmental quality. 
It should be noted that land utilization considered in a normative 
framework necessarily involves changes in the holding and evaluation 
of property rights. The concern with who holds what rights in units 
of land and how these rights are distributed among individuals and 
what valuations are placed on these rights is certainly important, 
but these concerns are outside the primary scope of this study. 
In the initial stages of this redirection of land economics 
research priorities to studies of land utilization, studies may tend 
to concentrate on the description, classification, and nature of land 
use data with some preliminary analysis of underlying structural 
relationships. This concentration during the beginning stage of re-
emphasis on land utilization studies is consistent with Timmons' 
(161, p. 10) argument that land economics research can move more 
aggressively into methodological, theoretical, and applied studies 
of emerging problems rather than delaying research to be undertaken 
only under duress and pressure of current problems. 
The above orientation would suggest research emphasis on positive 
or "what is" land utiiizarior. studies as well as normative or "what 
oughr to be" studies. The concept of land use processes implies change 
and developments in land use over time. The study of land use processes 
is large and complex, but effective economic and social land use programs 
require accurate understanding of past and present land uses and 
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relationships of one land use to another. The land use processes 
concept implicitly hypothesizes the existence of identifiable deter­
minants affecting the use of land. 
In order to deal with the problem solving aspect of the above 
orientation, baseline projections of land use are undertaken in this 
study. Baseline projections are defined as estimates of what land 
uses are expected to materialize if there are no demand, supply, and 
institutional changes of an unusual and unforeseen nature or magnitude 
in che causal factors which have been changing over time and which are 
expected to continue on course into the future. Uses of these baseline 
projections include the following three. One, they provide an assess­
ment of future land resource needs. Two, these baseline projections 
can be used as an indicator of a potential land resource use problematic 
situation in terms of a divergence between a future desired land 
resource use situation, and the projected land resource use situation. 
Three, these baseline projections provide a framework for evaluation 
purposes between baseline projections and alternative projections 
reflecting possible normative changes. Comparisons of land resource 
use projections under public policy land use constraints provide a 
measure of the effects of policy changes. 
This study will focus on two general categories of land use, 
agriculture and nonagriculture, with their respective subsets of uses. 
Agriculture is broken down by major crops and nonagriculture is broken 
down by major subcategories. Levels of spatial aggregation are the 
incorporated place, county, multi-county regions, and the state. 
Major emphasis is confined to projecting the impact of nonagricultural 
12 
expansion on the agricultural land base and the ability of the agri­
cultural land base to provide future food requirements under alterna­
tive assumptions. 
This study quantifies and analyzes current land uses and projects 
land use changes for the state of Iowa. To the extent that major land 
use changes and economic trends in the rest of the United States affect 
Iowa's land uses, they are incorporated in this study. Though this 
study focuses primarily on Iowa, the land use methods and land use 
model developed in this study would appear applicable in other states, 
at least some of the results from this research may well be applicable 
to other Midwestern states. 
This study does not seek to develop or to advocate a program for 
influencing the direction of land use in Iowa. Rather, it seeks to 
provide useful facts and interpretations to those who desire better 
understanding of Iowa land use as well as those who would like to 
change the direction of land use in Iowa from the baseline projections. 
This study is one segment of a larger research project consisting 
of three highly interrelated parts. A second segment identifies land 
use planning goals of Iowa residents within a multi-county planning 
area while a third segment reviews and analyzes policy tools available 
to guide land use toward identified goals. A comparison of this 
primarily positive land utilization study with the second normative 
land utilization study fo— s the basis for a potential problematic 
situation. In this approach :he need for institutions to resolve 
the problematic gap became obvious as indicated by the third segment. 
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D. Objectives of this Study 
Within the context of the delimited problem for study, the 
general objectives include the following: 
1. to develop a conceptual framework for analyzing the economic 
problem of land scarcity involving both agricultural and nonagricultural 
land; 
2. to develop a model, one, for projecting future nonagricultural 
and agricultural land uses under varying assumptions, and two, capable 
of appraising the interactions of agricultural and nonagricultural land 
use demands under alternative policies; 
a. that provides uniformity of estimation procedures, base 
and projection target dates, and land use classes; 
b. that can be used by state and multi-county land use 
planning entities; 
3. to identify the major economic determinants affecting the 
past and present demands for Iowa nonagricultural land resources and 
to determine past and present Iowa nonagricultural land uses by extensive 
(acres) and intensive (density measures) use classifications and 
regional spatial units ; 
4. to apply the model developed in objective 2 to Iowa; 
5. to develop and appraise alternative policies and assumptions 
by utilizing the above model; and 
6. to outline further research needs. 
14 
Methods and Procedure Used 
in Pursuing these Objectives 
To determine past and present nonagricultural land uses and to 
provide a data base for projections, relevant land use data were 
collected from various state government agencies. In addition, mail 
surveys and telephone follow-up procedures were used in obtaining land 
use data and information from a sample of Iowa incorporated places, 
the 99 county extension agents, and the 16 multi-county planning 
entities. Finally, data were also obtained from other published 
secondary data sources. To determine past and present agricultural 
land uses and to provide a data base for projections, published and 
unpublished data were obtained from the U.S. Department of Agriculture 
and the Iowa State Department of Agriculture. Sampling and regression 
techniques are employed in the land use analysis and projections. 
F. Organization of the Report 
Chapter I presents the problem to be studied and the objectives 
of the study. In Chapter II, a conceptual framework for analyzing the 
economic problem of land scarcity is developed. This framework pro­
vides a general impetus for the land use projection model development 
in Chapter III. The model development considers conceptual problems 
in estimating the demand for and supply of land resources and the 
limitations of land resource use modeling. A land use analysis and 
projection model is applied to Iowa in Chapter IV. Subcomponents of 
the land use model identify one, the major economic determinants 
affecting the past and present demands for Iowa nonagricultural land 
uses, and two, the major variables affecting Iowa's agricultural lane 
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resource use capacity to meet different assumed ranges of future food 
and fiber needs. Nonagricultural land uses are determined by intensive 
and extensive use classifications and area spatial units. The last 
chapter. Chapter V, summarizes the study, discusses limitations of 
the study, and provides recommendations for further study. 
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II. CONCEPTUALIZATION OF THE ECONOMIC 
PROBLEM OF LAND SCARCITY 
This chapter presents a conceptualization of the economic problem 
of land scarcity. In addition to the current incentives for the 
development of land use models presented in Chapter I, this conceptualiza­
tion provides a theoretical impetus for land use model development. 
Within the setting of problems and confusions characterizing agricultural 
land scarcity and interrelationships of nonagricultural and agricultural 
land uses, this chapter identifies major confusions and suggests 
research directions. 
In pursuing these chapter objectives, the following steps will 
be followed in this chapter. First, basic land resource use concepts 
will be defined. Second, differing concepts of land resource scarcity 
will be presented. Finally, a conceptual framework centered around 
the economic theory of externalities as applied to land use will be 
formulated. 
A. Basic Land Resource Use Concepts 
Land, labor, and capital are the classical tripartite division 
of production factors. Land, in the orthodox definition held by 
economists (100, p. 66), is distinguished from capital and labor, 
because, as a factor of production, it exists in the natural order 
of things and no labor has been expended on its production. This 
c-vision of production factors is highly susceptible to criticism, 
because each of the factors is composed of heterogeneous elements. 
T.ar.c is so admixed with the works of men upon it, that to identify 
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the virgin substance is impossible. Other economists^  have moved 
toward a bivariate division of production factors, human resources, 
and capital. The classification of production factors involves many 
pitfalls and is not a settled issue among economists. 
Ely and Wehrwein (40, p. viii) have defined land as a space and 
situation concept, with surface, subsurface, and suprasurface dimensions. 
For purposes of this study, land will also be defined in terms of space 
and situation. The unique characteristics of land which differentiate 
it from most capital goods are space and spatial relationships. In 
terms of space, land is characterized by immobility, inexhaustibility, 
fixity, and variability. Land resources on the other hand are the 
scarce attributes of land that provide utility, but these attributes 
of land can only be identified through the space and situation concept 
of land. Land resources are not necessarily immobile, for example, 
air; they are not necessarily indestructible, for example, wildlife 
extinction; they are not necessarily fixed in supply, for example, 
soil productivity; and finally, chey are not necessarily variable, 
for example, water. Much of the emphasis on fixity in studies of 
natural resources results from confusing the concepts of land and 
2 land resources. Given the above derinitions, land resources can thus 
only be defined in cerms of technologies which are constantly changing. 
K^enneth Z. Boulding, Professor of Economics, university of 
Colorado, suggested c bivariaze division in his University Lecture 
at Iowa Stare Universicy, December 1974. 
n 
"In rhis study, che cerms "land" and "land resources" will be 
used interchangeably, bur unless otherwise noted, the rerm "land" 
should be interpreted as land resources as defined above. 
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Hence, because of technology and possibilities of substitution of less 
scarce resources for more scarce resources, land resources are not 
fixed. 
This study is concerned primarily with the surface characteristics 
of land resources. The above economic concept of land includes water 
as well as solid surface. Land resources this study is concerned 
with include soils, vegetation, and climate. Principal land uses 
considered are agricultural^  and nonagriculturai land uses. 
Many factors interact to determine the use of land. Land resource 
utilization takes place wichin three general frameworks: the physical, 
the institutional, and the economic (40, p. vii). The use of land 
must first conform to physical constraints, including the biological 
and technological. For example, physical limits to the type of agri­
cultural production feasible in any area at any point in time are 
defined by such characteristics as climate, soils, topography, and 
pests. But such physical characteristics merely place the limits on 
alternative possibilities in the use of land resources; the uses to 
which it is actually devoted over the long run, unless influenced by 
institutional constraints such as taxation and zoning, is largely 
determined by economic forces. 
Economic theorists have long suggested that land rent is the 
controlling factor in land use in that the use which yields the greatest 
A^gricultural lands are those lands used to produce food and fiber. 
This conceptualization does not include scarcity of ozher lands some­
times considered (33, p. 26) designated of critical concern such as 
wilderness areas, historic land sites, open space areas around met­
ropolitan areas, forest lands, and mineral areas. 
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rent will make the highest bid for the land and displace or pre-empt 
other uses. David Ricardo (128) in the early part of the 19th century 
pointed out that the most fertile lands are first put to use. The 
rent on the most productive land is based on its advantage over the 
least productive. This advantage is equal to the value of the difference 
in the productivity of land. J. K. Von Thunen (in Hall (55)), writing a 
few years later than Ricardo, developed the theory of location differ­
ential rent. The various agricultural land users around a market place 
bid for the use of land, and land is assigned to the highest bidder 
in each case. The rent each crop can bid at each location will be 
the savings in transportation of its products that the site affords 
in contrast with a more distant site. 
The overall emphasis of this study is the economic allocation of 
land resources among its alternative uses over time.^  Can we expect 
a normally functioning market to allocate the use of land resources 
through time to avoid future "scarcity"? In the next section concepts 
of land resource scarcity will be analyzed, and in the following 
section the allocation of land use through time will be studied. 
B. Concepts of Laud Resource Scarcity 
The economics literature has no specific definition of the term 
land resource scarcity. The classical economist's (99, 128) concern 
with land resource scarcity was within the context of the physical 
"The basic norm usee here is one of economic efficiency. This 
norm, although usually acceptable in considerations of economic wel­
fare, may not be acceptable when considering general social welfare, 
which includes economic equity and stability. 
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law of diminishing marginal physical product. The conservation 
literature (59) of the period 1890 to 1920 viewed land resource 
scarcity by employing the concept of physical bounds on the limits 
of a nation. Both of the above views of land resource scarcity 
generated error because of confusion between the concepts of land (a 
physical concept) and land resources (a technological concept). 
Modern day economists (25) avoid explicitly defining land resource 
scarcity, and instead implicitly define it in terms of the particular 
indicator they are using to measure it. The above classical model is 
outlined below, and modem economic views and indexes of land resource 
scarcity are presented. 
1. Classical views 
Modem views of land resource scarcity have been influenced by 
the scarcity doctrines developed by Thomas Maithus (99) and David 
Ricardo (128) in the first quarter of the 19th century. The Malthusian 
view of scarcity rested on the assumption that the stock of agricultural 
land was absolutely limited and subject to strong diminishing returns 
per capita because of social conditions where population growth tends 
to exhaust the gains from capital accumulation. The Ricardian view 
of land resource scarcity saw diminishing returns as reflecting a 
decline in the quality of land as successive inferior land parcels 
are brought within the margin of profitable operation, and hence, 
increases in real costs, by diminishing returns to labor and capital. 
Thus, according to the above classical model, the share of income of 
society accruing to land owners increases. Indeed, economics acquired 
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its reputation as the "dismal science" from the above basic premises 
(9,  p.  2) .  
Though the above classical model has a certain logic in theory, 
it has not held up in practice in the U.S. Many modern economists 
consider the economic importance of cropland to have consistently 
declined since World War II as a consequence of the technological 
modernization of agriculture. 
2. Modem views 
Schultz (137, p. 1001), in a recent attempt to analyze changes 
in land scarcity in the U.S., states the following propositions: 
"1) The value productivity of the original, natural properties of 
soil (Ricardian) declines relative to the land improvement invest­
ments that are made by man; 2) farmland rent declines relative to 
other costs incurred in agricultural production and relative to the 
total retail costs entering into the food and fiber chain serving 
customers; 3) real wages rise relative to farmland rent in constant 
dollars; 4) farmland rent becomes a very small component in our 
national income," The above propositions were presented with a 
minimum of evidence and are subject to dispute. 
With Schultz's first proposition above, it is very difficult to 
separate the value of farmland improvements from the raw price of 
farmland. However, using the limited and admittedly poor data avail­
able, and assuming the relative price of farmland improvements to the 
per acre value of U.S. farmland, excluding improvements, as a proxy 
for value productivity of land improvements relative to raw land. 
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Figure 2.1 shows that since approximately World War II, the value of 
farmland has increased relative to the value of farmland improvements, 
and not decreased as Schultz proposed.^  
Schultz's second and third propositions, that farmland rent 
declines and real wages rise relative to other costs incurred in agri­
culture, do not appear to fit available evidence. A recent analysis 
of the U.S. farm sector by Rosine and Helmberger (130) estimates the 
relative market share of land in the aggregate farm output from 1948 
to 1970. This study found that land's relative market share consistently 
increased from 10 percent of the market share in 1948, to 21 percent 
of the market share in 1970, and labor's share consistently declined 
2 from 39 percent to 19 percent. The time period in this study was 
free of major shifts in demand arising from major depressions or food 
shortages. Of the estimated change in aggregate land rent, 13 percent 
was attributed to farm programs, 18 percent was attributed to tech­
nological change, 37 percent to exogenous input prices (such as changes 
in nonfarm input prices), 30 percent to population changes, and 1 per­
cent to changes in land supply. 
T^his is true up to 1958, as far as this data set goes, but the 
data period considered here does include the prime era of the tech­
nological modernization of agriculture considered by Schultz. 
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These estimates are pegged on the assumption that in each year, 
the price of the input is equal to its value of marginal product 
utilizing a Cobb-Douglas form equation Q = ao where 
Q, A, L, K, and C are aggregate farm output, land, labor, operating 
inputs, and capital inputs, respectively. 
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Finally, with Schultz's fourth proposition, Bamett and Morse (9, 
p. 222) find that the ratio of value added of all extractive (agri­
culture, minerals, forestry) output relative to gross national product 
has declined from 44 percent in 1870 to 18 percent in 1919, and to 10 
percent in 1954. But, the relative factor share of land to total 
gross national product is a poor indicator of land resource scarcity 
because of the profound changes that have occurred in the product mix 
from that of a pre-industrial to industrial society. This influence 
may completely outweigh whatever influence could be exerted by changes 
in unit costs of land intensively produced relative to nonland intensively 
produced goods.^  
The above propositions by Schultz on land resource scarcity, 
generally representative of modern economic views, are as much in 
2 dispute as the classical doctrine, 
3. Eclectic indexes of land resource scarcity 
A hypothesis of land resource scarcity may expect that agricultural 
output per acre has declined through decreased productivity of inputs. 
However, through technological modernization, U.S. total farm output 
D^r. Robert Monthy, Department of Forestry, Michigan State Uni­
versity, is currently intensively examining data on the relative cost 
of a unit of extractive output to a unit of nonextractive output in 
the U.S. for the period 1957 to 1973. 
and the recent Arab oil embargo in the U.S. are causing economists to 
give extensive thought to resource scarcity for the first time since 
classical economists defined the issues. 
(112, p. 810) points out that the environmental crisis 
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from 1950 to 1974 increased nearly 43 percent on 4 percent less acreage, 
and farm labor inputs fell by 61 percent (Table 2.1). During the same 
period, agricultural chemical use on U.S. farms increased 360 percent 
and mechanical power and machinery use grew by 23 percent.^  
While increases in U.S. farm production efficiency were stable 
from 1950 to 1965, since 1965 increases in farm productivity have been 
inconsistent (Figure 2.2). U.S. total farm output per unit of input 
leveled off in the period 1967 to 1970, shot up in 1971, leveled off 
in 1972, and moved up again in 1973, and fell in 1974. 
This aggregate U.S. efficiency index leaves open the possibility 
that recent slow downs in agricultural production efficiency have been 
operative in only some of the major agricultural commodities and that 
the opposite has occurred in other agricultural commodities. Then the 
recent slow downs in total farm output per unit of input would have 
been che result of shifting from commodities with decreasing input 
requirements to those with increasing input requirements. This 
possibility is unlikely, for six out of the 10 U.S. regions represented 
in the original data source (171, p. 31), including the Corn Belt shown 
in Figure 2.2, show the same general relationship as the aggregate U.S. 
index. Large increases in the export demand for agricultural products 
and the resulting increased pressure upon domestic land resources, and 
'The above figures are evidence of the general proposition that 
production agriculture in the U.S. has become increasingly energy-
intensive. This has been partly in response to relatively cheap energy 
supplies. Another reason is rhat agricultural commodity programs have 
been capitalized into land prices rhat make it profitable to substitute 
energy intensive inputs. 
Table 2,1. Indexes of fann outputs and inputs, U.S.; 1950 to 1974 (1967 = 100) 
Farm Crop­ Farm 
real land output 
Total All Total Agri­ estate used per 
farm All live­ fann Farm Mechanical cultural (land and for nonland 
Year output^  crops^  stock^  inputs labor power chemicals buildings) crops^  input 
1950 74 77 75 102 217 85 30 104 111 66 
1955 83 83 84 103 185 98 40 103 111 75 
1960 91 93 88 98 145 98 50 99 104 93 
1965 98 99 95 96 109 95 77 99 99 115 
1966 95 95 97 98 103 97 86 99 98 100 
1967 100 100 100 100 100 100 100 100 100 100 
1968 102 103 100 101 97 101 106 99 98 100 
1969 102 104 101 101 93 101 110 98 98 100 
1970 101 101 105 101 90 100 110 98 98 100 
1971 111 112 108 101 89 100 120 97 100 106 
1972 110 113 108 101 85 99 126 95 98 106 
1973 112 120 105 102 85 102 133 95 104 106 
1974 106 110 106 101 83 105 138 94 106 96 
S^ource: (171, p. 5). 
S^ource: (171, p. 29). 
^Source: (171, p. 8). 
I^ndex equals total fann output divided by the sum of farm labor, mechanical power, and 
agricultural chemicals. This divisor is then divided by 3.3 and multiplied by 100. 
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poorer weather than average may be partly responsible for the very 
recent unfavorable record of output per unit of input for agriculture. 
Both the U.S. and Com Belt index of crop production per acre 
have followed approximately the same pattern as the index of total 
farm output per unit of input (Figure 2.3). The tapering off of 
increases in output per acre is due to decreases in productivity of 
the inputs rather than because of decreases in quantities of nonland 
inputs. The index of nonland inputs increased consistently from 1965 
to 1974 (Table 2.1). From 1950 to 1965, the index of nonland inputs 
per acre (1967 = 100) decreased from 99 to 94. From 1965 to 1972, 
the index generally increased from 94 to 105, and fell to 101 in 1973 
and 1974. Total farm output per nonland input fell in 1974 below the 
level first reached in 1965, but otherwise, remained remarkably stable 
from 1966 to 1973. 
A familiar economic proposition is that a developed economy tends 
to substitute labor and capital for land resources if the relative 
unit cost and price of land resources rise under the influence of 
"scarcity." From 1950 to 1974, the ratio of mechanical power inputs 
to farm real estate inputs and the ratio of agricultural chemical inputs 
to farm real estate inputs have consistently increased, indicating 
corresponding land resource scarcity relative to agricultural capital 
scarcity using the above notion (Table 2.2). But the ratio of farm 
labor to farm real estate inputs has consistently declined, indicating 
increasing farm labor "scarcity" relative to farm real estate "scarcity." 
The above example points out the deficiency of looking at ratios of 
absolute input usage to indicate land resource scarcity. In a dynamic 
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Table 2.2. Index relatives of farm inputs to farm real estate input^ , 
U.S.: 1950 to 1974 (1967 = 100) 
Year 
Farm 
labor 
Mechanical 
power 
Agricultural 
chemicals 
Farm 
real 
estate 
Farm 
real 
estate 
Farm 
real 
estate 
1950 208 81 28 
1955 179 95 38 
1960 146 98 50 
1965 110 95 77 
1966 104 97 86 
1967 100 100 100 
1968 97 102 107 
1969 94 103 112 
1970 91 102 112 
1971 91 103 123 
1972 89 104 132 
1973 89 107 140 
1974 88 111 146 
S^ource: Derived from Table 2.1. 
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economy, changes in the product mix and shifts in underlying production 
functions alter relative physical input requirements and reflect 
dynamic adjustments in the economy, and not necessarily increased 
land resource scarcity. 
As stated by Ruttan (132, p. 708), "An operational definition of 
resource scarcity requires an indicator that reflects economic as well 
as technical considerations." Ruttan believes that a secular increase 
in the price of the product of a resource industry (agriculture in this 
case) relative to the general price level can be regarded as a reason­
ably accurate indicator of resource scarcity. 
The wholesale price index for farm products and processed foods 
and feeds rose at about the same rate as the wholesale price index 
of industrial commodities from 1968 to 1972 (Figure 2.4). Since 1972, 
the wholesale price index for farm products and processed foods and 
feeds has consistently risen over the industrial commodities price 
index, reflecting land resource scarcity according to Ruttan's criteria. 
But Ruttan's index does not measure natural resources. Instead, the 
index measures their products. The Potter and Christy (121) study on 
natural resource commodities also measures products of natural resources 
rather than directly measuring natural resources themselves. Potter 
and Christy do not provide a convincing theoretical argument to justify 
this approach, other than that the most available data on natural 
resources are those which are indirect, relating to the products of 
the resources and not the resources themselves. 
Relative nrice data for land, rather than the relative price of 
food, directly compared to the general price level for 1962 to 1975 
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indicates a similar relationship as noted above (Figure 2.5). Real 
estate values per acre rose faster than the general price level from 
1962 to about 1968. From 1968 to 1972, real estate values per acre 
and the general price level rose at about the same rate. Since 1972, 
real estate values have consistently risen over the general price 
level. This recent change, reflecting land resource scarcity accord­
ing to a modified Ruttan criteria, partly reflects improved farm income 
levels in these years and optimism over longer run prospects. High 
relative prices of agricultural products have produced large rents 
for agricultural land and have changed the 1968 to 1972 trends. There 
is no basis for arguing that sudden discrete increased direct popula­
tion pressure on agricultural land for nonagricultural uses could have 
reversed these trends. 
A hypothesis of land resource scarcity may expect that the price 
of agricultural land as an input has increased relative to the prices 
of other agricultural inputs. The available evidence in the United 
States over the last 60 years does not give either unqualified support 
nor rejection to the above hypothesis using the relative input price 
criteria. 
In Figure 2.1, prices of agricultural inputs in the U.S. are shown 
relative to the prices of land with 1940 = 100, for 1910 to 1958. 
All price ratios show a general tendency which is upward from 1910 
to World War II and downward since then. The above changes in relative 
prices from 1910 to World War II correspond with technological changes 
in American agriculture that are generally labor-saving and land-
consuming in terms of substitution effects. An illustration of this 
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is the mechanization of agriculture. The replacement of animals by 
tractors during this same time period saved both labor and land, but 
the land-saving effects were incidental to the overriding labor-saving 
effects. 
The price ratios show a pronounced downward general tendency from 
World War II to approximately 1969 (Figure 2.6). This downward general 
tendency is most pronounced for fertilizer. Since World War II, tech­
nological changes in agriculture have had a land-saving rather than 
land-consuming accent, with the continuation of labor-saving tendencies 
characterized by improvements in the use of fertilizers, hybrid seeds, 
and pest control. Some of the land saving may have been due to agri­
cultural commodity programs that have been capitalized into land prices 
and have imposed constraints on the land input that make it profitable 
to freely substitute fertilizer, pesticides, and machinery inputs. 
This is consistent with the general economic proposition that land 
resources will be economized as they become scarcer and more costly. 
Around 1969, there seems to be a trend break in the downward 
general tendency of price ratios, indicating a land-consuming rather 
than land-saving accent, though this is admittedly somewhat speculative. 
Whether or not one accepts the hypothesis of a recent trend break in 
the price ratios, there is a definite interaction over time of changes 
in relative prices of agricultural inputs and technology in agriculture. 
There is an interesting paradox here. A fall in the relative 
price of agricultural land (as an agricultural input) will make 
agricultural land more scarce as a future agricultural input. This 
is due to the increased present physical demand for it, ceteris paribus. 
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even though its relative price has presently fallen making it less 
scarce in terms of relative input price scarcity criteria. This 
paradox, a seeming contradiction, points out the deficiencies of any 
single scarcity index and the dynamic problems involved in defining 
land resource scarcity at any one point in time. 
Applying the foregoing analysis of relative agricultural input 
prices to current problems of land resource scarcity is of particular 
interest, whether the possible observed change in trends sets in motion 
corrective counter trends or whether a change in trends sets in motion 
other changes that are cumulative. From World War II to approximately 
1969, changes (reductions) in prices of nonland agricultural inputs 
through technology have cushioned increased population and income 
pressures on agricultural land use and soil depletion effects of 
intensive agricultural land use. 
With respect to the recent alleged trend break in relative input 
prices, increased future energy costs and, hence, transportation costs, 
may tend to diminish urban sprawl and corresponding nonagricultural 
demand pressures on agricultural land. On the other hand, a future 
energy shortage and the resulting increase in the relative price of 
nonland agricultural inputs such as fertilizer, pesticides, and irri­
gation water would increase the demand for land resources, contribut­
ing to rhe adaption of more land using technologies. 
Continuing concern abouz environmental problems associated with 
land-conserving technologies (resulting from the use of fertilizers, 
pesticides, and the build-up of soil and water salinity from irriga­
tion) will further enhance the future demand for agricultural land 
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resources, ceteris paribus. But there are also environmental problems 
associated with land-using technologies. Wind and water erosion and 
loss of wildlife habitat are examples of such problems. The key 
environmental problem in expanding agricultural production from the 
economic efficiency standpoint is to fine the optimal mix of land-
using and land-conserving technologies, taking into account both 
private and social costs. Crossen (34) makes a case that at least 
over the medium term, a response that weighs land-using technologies 
more heavily than land-conserving technologies may be most desirable. 
This is because we have much more knowledge of the environmental costs 
of the former than the latter, and we already have a well-developed 
institutional structure, the system of soil conservation districts, 
for dealing with erosion. 
A view such as Cochrane's (30, p. 990), predicting de-emphasis 
on the future significance of technological change in agriculture, 
would foresee increased output per acre not so much through increased 
productivity of inputs as through increases in their quantities, 
accompanied by decreases in their overall output-input ratios. This 
view would lead to the projection of increased land-using technologies. 
For example, in Iowa, the average com yield has moved upward since 
1960 and is approaching the level of experiment farms where known 
technology is being applied as recommended to farmers (142, p. 1). 
Without additional breakthroughs in technology, and without super­
normal weather patterns, increased production will have to come by 
addition of cropland acres. 
39 
Related to the view predicting de-emphasis of technological change 
in agriculture is the view, such as Thompson's (157), that the 19D0'S 
were an unusual period of good growing weather within a 20-year cyclical 
drought pattern in the middle latitudes. According to this argument, 
recent past favorable weather patterns may creace future agricultural 
productivity expectations that are greater than true capacity, again 
putting future increased emphasis on land-using agricultural technologies. 
4. Summary of the concept of land resource scarcity 
In conclusion, there seems to be some evidence for a reversal 
in the alleged consistent two-decade decline in the economic importance 
of cropland in the U.S. However, the above brief attempt to define 
the hypothesis of land resource scarcity and to measure its significance 
should point out the difficulties of trying to define and measure, at 
any one point in time, such a dynamic concept as land resource scarcity. 
The above results are really inconclusive; it is difficult to determine 
if they will continue into the future. 
Sarnett and Morse (9) have directed an extensive examination of 
the conceptual and empirical foundations of the doctrine of increasing 
natural resource scarcity. Because their empirical data only went to 
the year 1957, borrowed from the Potter and Christy (121) study, and 
because they rely on market indicators to reflect scarcity (ignoring 
externalities), they find that =he results of various empirical tests 
to define the hypothesis of increasing resource scarcity for a para-
metrically variant world were overwhelmingly negative. 
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Bamett and Morse are technological optimists, concluding that 
a reasonably competitive market has and will allocate the consumption 
of natural resources, alleviating the worry about general resource 
scarcity.^  With respect to the possibility that the market discount 
rate will favor the welfare of the present generation over that of 
future generations, they agree that our heirs may discount what we 
pass on to them far more sharply than we today are ready to discount 
it for them, and that each generation has rarely closely anticipated 
the succeeding generation's needs, let alone its values. 
Georgescu-Roegen (50, p. 249) argues that the administration of 
scarce resources regards only one generation because future genera­
tions are not present to bid on today's markets. Roegen states, "To 
be sure, the demand of the present generation reflects also the 
interest to protect the children and perhaps the grandchildren. 
Supply may also reflect expected future prices over a few decades. 
But neither the current demand nor the current supply can include 
even in a very slight form the situation of more remote generations." 
Theorizing about the characteristics or inter-generational social 
welfare functions is not susceptible to easy, convincing answers. 
As noted by Herfindahl and Kneese (62, p. 389), such a situation 
makes a strong argument for the general position (avoiding the issue 
t^ is interesting to note that Georgescu-Roegen (49, p. 173) has 
recently faulted the Barnett and Morse study on entropy grounds, which 
could be considered another unaccounted for externality. Georgescu-
Roegen argues that we cannot prove either that the unit total cost of 
the extractive industry will always follow a declining trend or that 
continuous progress of technology renders accessible resources almost 
i nexhaus tible. 
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of the actual cost of attaining the state) that present actions should 
not be such as to foreclose the attainment of a position or option 
demand, with respect to nonexhausting resources by future populations, 
attainable in the present. 
The Bamett and Morse (9) economic view of resource scarcity con­
centrates on prices. This is representative of the modem economic 
view, finding evidence of scarcity when resource prices rise more 
rapidly than other prices. The natural scientists (engineers, 
geologists, and biologists) view resources in terms of their physical 
characteristics (similar to the classical view) and are most likely 
to express resource adequacy in rates of physical use. Both approaches 
are flawed. The natural science approach may seriously underestimate 
the responsiveness of input supply and technology to rising prices, 
whereas the economic approach may sometimes overstate the influence 
of price and ignore the side effects or externalities that frequently 
accompany higher resource prices and increased reliance upon technology. 
How well price reflects the full impact upon the economy of the use of 
agricultural inputs depends upon whether the price of the input covers 
all costs, private and social, that are generated. 
C. Externalities and the Allocation 
of Agricultural Land 
In this section, a conceptual framework centered around the 
economic theory of externalities as applied to land use will be 
formulated. The conceptualization will be applied to the problem 
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of agricultural land scarcity.^  Although uses of land for purposes 
other than agriculture accounts for only 6.4 percent (Table 4.39) of 
Iowa's surface area, they include some of the most powerful in effec­
tive demand such as urban uses and others that fall within the sphere 
of public responsibility, for example, transportation and recreation 
land uses. With regards to nonagricultural land uses, Landsberg, et 
al. state (89, p. 334), "... they cannot be treated as the negligible 
tail end. For all we know, it might easily be the tail that wags the 
dog. Crop, grazing, and forest land might become scarce because of 
effective inroads made by other uses." 
For many years conservationists, agriculturalists, planners, and 
the general public have been concerned about the preservation of 
agricultural land. Surprisingly, there has been little serious effort 
on the part of economists to analyze this problem in a resource alloca­
tion framework. While economists have spent a significant amount of 
time dealing with the mechanics of zoning (92), special districts 
(148), and taxation changes (116), they have integrated little of the 
theory of externalities in modeling this study area. The general lack 
of a theoretical approach to the problem has hindered empirical esti­
mates of the magnitudes of external effects and specifications of how 
they are generated. 
Though this conceptualization could be applied to all land uses 
(including wilderness areas, forest areas, historic land sites, etc.), 
in a general framework this task is outside the scope of the study 
objectives. This is a challenging and needed area of further research. 
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A framework centered around the theory of externalities provides 
a starting point for the economic analysis of agricultural land preserva­
tion. The objective is to provide an economic framework to analyze the 
efficiency of agricultural land allocation by presenting a verbal 
conceptualization of the problem. It is not suggested that this con­
ceptualization be used as a basis for searching for a Utopian quantita­
tive optimum, but rather that it may be useful in judging the general 
adequacy of our present agricultural land resource allocation. 
1. Motivation for integrated externalities approach 
Thirty-one states have laws for providing for differential 
taxation assessment of farmland. A recent review (174, p. 6) of these 
laws has found that their objectives are generally vague. The objec­
tives of equity improvement and influence on land development have 
been mentioned among others. Breimyer states (22, p. 813), "... income-
capitalization valuation of farmland often fails to protect society's 
need to avoid irreversible conversion of farmland into other uses." 
He argues that in this context, differential assessment and zoning 
authority policies are proposed to guard against any market-directed 
uses of land that are not in the long-run public interest. 
Vogel and Hahn see concern expressed about the preservation of 
agricultural land due to the following- sequence (201, p. 190), "... 
farmers on the urban fringe observe development occurring; they find 
out the selling price of the land, hope to sell their land at the same 
price, and hold off making costly new investments." Allee notes that 
(2, p. 1303), "... too many farmers may decide against new real estate 
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investments that would maintain their competitiveness and increase 
productivity and current incomes with which to pay holding costs (taxes 
and return on capital)." Libby maintains that (93, p. 144), "... far 
more land is affected by the possibility of development than can 
actually ever be used. The frequent result is that much land is 
prematurely pulled out of farming by unspecified development potential 
when land allocation relies entirely on a land market replete with 
misinformation." Thus, the argument is that farmers have no incentive 
to invest optimally, especially in long lived capital, if there is high 
probability that they cannot capture their returns from agricultural 
production. This argument maintains that land is wasted and society 
suffers the loss of foregone agricultural crops. This argument pro­
vides the principal rationale for some agricultural land preservation 
programs. But Wright (209, p. 1318) suggests that the answer to the 
question concerning the worth of estimating these foregone oppor­
tunities in future output is that there is no evidence that this matter 
is of concern to any but highly specialized groups. In addition, the 
argument emphasizes benefits of immobilizing land in agricultural 
production while ignoring the private and social costs of such 
immobilization. 
Allee (2) suggests other externalities at the urban fringe besides 
effects on farm output. These include the inability of an entrepreneur 
to capture the benefit of open space, leapfrog developments, and the 
ability to cause others expense by holding out, and the ability to 
shift extra costs onto the surrounding community (e.g., utility charges). 
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With regard to the alleged open space benefits of agricultural 
land, Thompson (160, p. 322) maintains that society may choose to 
subsidize the continuation of farming at the edge of a rapidly growing 
urban area to preserve open space, but the farm becomes, in effect, 
an urban land use, in that its value lies in its spillover benefits 
as an urban amenity. But Vogel and Hahn (201, p. 192) point out that 
commercial agriculture is becoming less attractive esthetically, and 
hence, noncommercial agriculture provides more benefit to the nonfarm 
public in terms of esthetic values than does commercial agriculture. 
Urban sprawl is an efficiency problem, in that the principal 
economic misallocation attributed to it is the increased cost (public 
plus private) incurred in servicing utilities spread over a larger 
than necessary land area. Thompson (160, p. 294) maintains that one 
form of urban sprawl, the postwar phenomenon of ever greater lot sizes, 
may be viewed as a consumer problem or as a product of a distorted 
set of relative prices where land prices and/or taxes are set too low 
to reflect various social costs they impose on the community at large. 
But Thompson also raises the question whether another form of urban 
sprawl, leapfrogging over vacant tracts, may not be inefficient only 
in a static context and may sometimes become a benefit in the un­
predictable long run by introducing an element of flexibility in land 
use patterns. 
Other commonly cited externality examples, other than the above, 
are the external effects of government land retirement and soil 
conservation programs and poorly designed rural subdivisions on rural 
land use (36, p. 1192). Thus, as indicated above, despite public 
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concern with the issue, there is little agreement in the economics 
literature concerning the existence and significance of the different 
land use externalities at the urban-rural fringe. There is also little 
knowledge on the relative share of these external costs borne by the 
urban and rural sectors. 
The conceptualization presented in this subsection will concentrate 
on the economic efficiency of agricultural land conversion to nonagri-
cultural uses, and will ignore all the above mentioned additional 
possible externalities. The fear that physical growth of cities is 
devouring "prime" farmland, with ominous long-run implications for 
our supply of agricultural products, is perhaps the most impassioned 
concern with externalities at the rural-urban fringe. 
Mason Gaffney argues (47) : 
We run no danger of running out of cropland. Consider 
the most extreme case, the destruction of Southern 
California's Valencia citrus industry by urbanization. 
It is tragic, it is largely unnecessary, yet there remain 
in California, in the southern San Joaquin Valley alone, 
something like one million acres with thermal conditions 
suitable for citrus. Meantime, Florida has run off with 
the lion's share of the U.S. citrus industry, easily 
filling the shortage left by Los Angeles. Italy and 
Israel are beginning to wonder where they will ever 
market the surpluses from all their new acreage soon 
to bear.l The problem is going to be to find markets 
for the produce of all the new groves now coming into 
bearing, groves planted closer, with better stock, and 
managed more knowledgeably than the declining old Los 
Angeles groves they are replacing. 
Hïith respect to the Com Belt, Brazil presents a similar challenge. 
Brazil's soybean production increased 30 percent from 1973 to 1974, 
while U.S. soybean production dropped 20 percent in the same time 
period because of weather. Brazil's exports have surged even more 
dramatically than its production in that its 1974 exports were 40 
times their 1968 level (175, p. 8). 
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The concensus of much economics literature (172) seems to be that 
the loss of agricultural land in the short run can hardly be considered 
detrimental to meeting future food and fiber needs. Gillies and 
Mittelbach (51, p. 83) have argued that increased yields per acre 
through technological advances have more than offset agricultural 
lands lost from urbanization. They also point out that there is 
nothing critical about the area of any particular use; allocations 
for agricultural purposes are determined by market forces. They argue 
that if the price of agricultural products becomes sufficiently high 
to yield a return on the land higher than that earned under an urban 
use, then a transfer from urban to agricultural uses would take place 
in contrast to that which typically occurs. These arguments assume 
the market is quasi perfect in allocating land uses, with no significant 
externalities. But as Libby points out (93, p. 1152), "... the contri­
bution of each acre to the total industry is insignificant. The 
cumulative effects of land policy that overlooks the social costs of 
land use decisions based strictly on the marginal costs of individual 
farm enterprises may lead to serious depletion of an irreplaceable, 
or at least very costly national asset." 
2. Conceptual externalities framework 
Land as a space and situation concept is virtually immovable, and 
it cannot be reproduced in its exact form, at least with current tech­
nology. The most important difficulty in the measurement or classifi­
cation of land arises from the fact that land is an unstandardized, 
very heterogeneous factor in terms of space and situation. One reason 
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there has been little serious economic effort studying the allocative 
efficiency of agricultural land conversion is because of the inability 
to define "prime" agricultural land. Schultz (136, p. 200) can find 
no satisfactory definition for "good" or "poor" land. He, therefore, 
sees little point in continuing to chase this "butterfly." 
Prime agricultural land may be defined as Class I, II, and III 
soils, according to Soil Conservation Land-Use Capability criteria 
(169). This classification was originally designed to indicate 
susceptibility of land to erosion. This classification also provides 
an approximate indicator of the production potential of the soil. 
But many factors interact to determine the use of land. Such physical 
characteristics merely place constraints on alternative possibilities 
in the use of land. A particular site and situation that is prime 
for agriculture may also be prime for a nonagricultural use, and 
agriculture's ability to generate private rent per acre has not been 
known in the past to compete with the generative private rent per acre 
ability of most nonagricultural land uses. 
Some states such as California (148, p. 1309) have classified 
prime agricultural land on the basis of minimum gross income per acre 
per year. Here the classification is based on two components, one 
arising out of the inherent productive capacity of land as determined 
by soils, climate, and water, and the other arising out of the price 
ratio of products that different classes of land turn out. But this 
classification ignores social costs and benefits of externalities 
arising from different agricultural lands. The traditional reliance 
upon market allocation of agricultural land is the issue here. 
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Additional variables other than physical productivity and the 
ability to generate rent per acre are considered equally important by 
some economists (208, p. 152) in classifying land for agricultural 
uses. These include crop adaptability, proximity of site to market, 
and pattern of parcel size. Crop adaptability pertains to the 
relative number of crops that a particular site is capable of produc­
ing. Proximity to market considers the land site locational advantage 
relative to population densities and transportation networks. Pattern 
of parcel size deals with the notion that fragmented parcels of land 
may not be as productive as land in which ownership has not been frag­
mented. Economists who advocate the workings of the competitive market 
might argue that the market value of an agricultural land site implicitly 
considers the above physical variables and additional variables in its 
valuation, and there is no need for a land classification system to 
plan agricultural land use, for reliance upon market allocation of land 
use promotes economic efficiency. 
Emery Castle (23) argued 10 years ago that the treatment of 
externalities had not been a central part of traditional land economics. 
Even today, to the best of this researcher's knowledge, the literature 
does not provide an integrated analysis of the effects of externalities 
or market failures on the allocative efficiency of agricultural land 
(by both quantity and quality) conversion to alternative nonagricultural 
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uses.^  There is much discussion sympathetic to the notion of govern­
ment controls on decentralization and urban growth (200) but little 
concrete analysis of why these historical trends are inefficient. 
For conceptualization purposes, it is proposed that prime agri­
cultural land be classified or defined on the basis of its ability to 
maximize present discounted values of the land site for the particular 
agricultural use minus opportunity costs of keeping it in the agricultural 
use. The values of external diseconomies generated from the site in 
the hands of a most probable operator are included in opportunity costs. 
The values of external economies generated from the site in the hands of a 
most probable operator are included in present discounted values along 
with actual market values. An externality exists when there is a 
divergence between marginal private and marginal social costs and/or 
2 benefits. 
Given the above definition, three possible nonmutually exclusive 
externalities, conceptualized to be associated with prime agricultural 
land use, are focused on. 
1. Prime agricultural land may generate less technological 
external diseconomies than less prime agricultural land. 
T^his is not to say that natural resource economists have not 
struggled with other externality problems in the last 10 years. Also 
note that the externality problem concerned with here is somewhat 
different than the agricultural-nonagricultural land use externalities, 
discussed in the literature, associated with incompatible uses on 
adjacent sites, for here the concern is with alternative uses on the 
same site and situation matrix. 
2 
This definition is adapted frcm Ferguson (42, p. 461). For an 
excellent introduction to the theory of externalities, see (12). 
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2. Prime agricultural land may have a lower variance in yields 
(higher probability of a flow of services from this stock resource) 
than less prime agricultural land; hence, it may have a social marginal 
value greater than its private market marginal value, given social 
risk aversion. 
3. Prime agricultural land conversion to nonagricultural use may 
foreclose a future option demand because of the possibility of economic 
irreversibility in the conversion of agricultural to nonagricultural 
uses. The value of this option demand may be greater than the oppor­
tunity cost of substituting conversion of less prime agricultural land. 
The first externality points out the possibility that the kinds of 
agricultural conversion patterns chosen help determine future levels 
of environmental quality. For example, prime agricultural land may 
emit less fertilizer, soil sediment run-off, and pesticide-herbicide 
residues than less prime agricultural land. Soil, climate, and 
topography are factors that determine response to management and are 
implicitly included in market values, but presently market values of 
prime agricultural land may not fully reflect the social benefits of 
the environmental externality. 
Jacobs and Timmons (86, p. 795) find that suspended sediment 
abatement costs may be more than five times greater on Soil Conserva­
tion Service Class III land than Class II land. If farmers were deemed 
responsible for agricultural residuals, this factor should be capitalized 
into the value of prime agricultural land. If future agricultural 
environmental diseconomies were forced to be internalized, emphasis 
on prime agricultural land use could become a viable economic 
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alternative to structural or technological abatement techniques. 
Nicol, Heady, and Madsen (110, p. xx), in a linear programming model 
for the U.S., found empirically that an imposition of a soil loss 
constraint on agriculture resulted in lands that can comply at low 
cost commanding a higher rent. But it is interesting to note that 
they found that a reduction in soil loss was associated with an increase 
in the use of reduced tillage methods and a corresponding increase in 
the use of pesticides; hence, possibilities for compounded social 
benefits are associated with prime agricultural land use as compared 
to less prime agricultural land use. 
These agricultural pollution externalities will become more 
important in the future if further increases in food supply demand 
more intensive agriculture on lands already under production combined 
with further increases in demands for environmental quality. The 
goal of a clean, unpolluted environment has become an important force 
in Western World agriculture that may be with us indefinitely. The 
Federal Environmental Pesticides Control Act of 1972 is a concrete 
example. 
It could be argued that past government farm programs have 
induced an over-expansion of capital investments in agriculture by 
directly displacing land. Fertilizers, pesticides, and herbicides, 
all land intensive practices (with high energy requirements), have 
substituted for such land extensive practices as crop rotations (with 
low energy requirements). It is ironic that the very technologies 
that seemingly reduced the relative importance of land as a factor of 
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production may, with full social accounting, increase the relative 
value of prime agricultural land as a factor of production. Also, if 
agricultural capital inputs (for example, energy intensive inputs) 
become relatively scarcer in the future, the role of prime agricultural 
land will be comparatively enhanced. The modern agriculture problem, 
if not diminishing returns, may be environmental quality. 
The second externality suggests the possibility that not only 
farmers are sensitive to unstable prices, but consumers too are sensitive 
to unstable food and fiber supplies, and hence, food prices. Just as 
certain prices lead to increased efficiency in the use of resources in 
food and fiber production, greater stability in food and fiber supplies 
may lead to increased efficiency in consumption. Cicchetti and Freeman 
(24, p. 537) have shown that the certain demander will be willing to pay 
a premium (option value) to reduce the impact of uncertainty in supply 
on him (if he is a risk averter). If greater stability in food and 
fiber supplies results from substituting prime agricultural lands for 
less prime agricultural lands, there may be an additional social value 
that should be capitalized into prime agricultural land values not 
expressed in the private market place. The nature of this social value 
is a public good characterized by jointness in consumption with its 
resulting revealed preference problem. No utility maximizing individual 
would be willing to bid up the price of prime agricultural land greater 
than its private value to capture this social value. Depending on 
the magnitude of this effect, there is a possibility for resource 
misallocation of prime agricultural land. 
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It can be argued that uncertainties in food and fiber supply-
can be more finely tuned by, say, commodity storage over time rather 
than preservation (hence, storage) of prime agricultural land. Regard­
less of this argument, substitution of prime for nonprime agricultural 
land may promote additional supply stability. 
The present pattern of land use on the stock of prime agricultural 
lands affects future rates of flows of services. The third externality 
results because of the possibility of economic irreversibility in the 
conversion of prime agricultural land to nonagricultural uses. Given 
uncertainty in the future demand for food and fiber, hence, uncertainty 
in the derived demand for prime agricultural land, an option demand 
for prime agricultural land is foreclosed given a long enough planning 
horizon to need the option but short enough to keep the conversion 
economically irreversible. Also, the problem of economic irreversibility 
becomes a more serious concern if it is assumed that the social value 
of prime agricultural land is increasing over time, relative to the 
general price level, for example, because of the first externality 
above. Resource misallocation will result given a low opportunity 
cost of substituting conversion of less prime agricultural land. 
Once urban land is produced, it exists whether we want it or not. 
Urban land enters into production in sets, in joint supply. Urban 
land supplied in year t is also automatically supplied in year t + 1. 
Land uses are very immobile. Buildings typically last 50 to 100 years. 
Even more permanent and pervasive than buildings are roads, utilities, 
water supply, and sewage facilities. When firms or whole industries 
move from a particular location, the vacant premises and unused 
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facilities tend to attract others. It is important to stress immobility 
here because so much of economics uses purely equilibrium models, 
adjusting for allocative efficiency. Given those occasions when it 
would be socially profitable for whole nonagricultural land use centers 
to move, it would seldom happen, because this would require a community 
decision, and communities are not known to make such decisions. It may 
not pay any one person or small group of firms or families to move 
unless they were sure they would be followed. This is again really 
a form of the revealed preference problem so common to public good 
externalities. 
Related to the third externality, Cicchetti and Freeman (24, 
p. 537) have also shown that option value exists in a world where 
there is uncertainty regarding future demand. For both externalities 
two and three, excluding from future consumption those who do not pay, 
the option is not possible, and transaction costs are not low; hence, 
a private option market will not emerge. The conditions of non-
excludability, characterizing externalities two and three, and the 
externalities' respective uncertainty of supply and demand along with 
externality three's economic irreversibility in supply, combine to 
fail conventional allocative efficiency rules, and a measure of these 
option values should be capitalized into the market value of prime 
agricultural land. 
Closely related to externalities two and three is Musgrave's 
(103, p. 13) notion of a merit good. For example, Britain has 
experienced two world wars with their attendant disruption in the 
supply of agricultural commodities. This has led the British 
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government to place a high value on agricultural land preservation 
as a means of rendering the country less vulnerable to interruptions 
in supply of commodities. Agricultural land is of more than local 
concern and is increasingly considered a valuable national asset. In 
times of world food shortage, production potential of American farms 
could be considered a valuable national economic asset, to be used 
for humanitarian purposes, balance of payments, and international 
diplomacy. 
Closely related to all three externalities is the idea that land 
quality is becoming increasingly important in attempting to maximize 
food production. U.S. Department of Agriculture researchers (16, p. 2) 
have found that corn yields were reduced about a half bushel per acre 
for each additional million acres of com planted in excess of 67 
million. Wedin, et al. (204, p. 25), maintain that steady increases 
in total soybean acreage have been an important factor in limiting 
the rise in the national average yield increase for that crop. A 
similar Ricardian-type inverse relationship between land use and yield 
can probably be found for other crops. Since 1972, the acres of crop­
land used for crops have been increasing each year, and future acreage 
brought into production is likely to be inferior to land presently used. 
Plath (120, p. 735) goes so far as to argue that the land factor 
(including its climatic environment) has been a significant causal 
factor in increasing yields per acre. Leopold (91) goes even further 
to argue that the products of fertile soil may be qualitatively as well 
as quantitatively superior. He states (91, p. 260), "We can bolster 
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poundage from depleted soils by pouring on imported fertility, but we 
are not necessarily bolstering food-value." 
While fixity of the supply of natural resources lay at the bottom 
of Malthus ' concern, all three interdependent hypothesized externalities 
discussed above are concerned with the demand side of the equation, 
given the unique characteristics of the supply of land. These are 
not Neo-Malthusian arguments, for there is little value in returning 
1 
to the Physiocrat position. 
D. Summary of the Economic Problem 
of Agricultural Land Scarcity 
All the above concerns with agricultural land scarcity argue a 
possible present and an even more likely future departure of land 
use reality from land use optimality as indicated by economic theory. 
A profound asymmetry has developed in the effectiveness and efficiency 
of our system of economic incentives. De facto, a major part of land 
use, is formed by the sum of many individual local actions. The 
present system works well to stimulate the exploitation of land 
resources, but it fails almost completely with respect to preserva­
tion. For example, climate, topography, and soils have an all-
important effect upon the use of land for a specific agricultural 
purpose, with the location factor of little significance for agriculture 
in the absence of a suitable physical base. Almost the reverse holds 
G^eorgescu-Roegen (50, p. 243) has noted that there are a few, 
but growing number, of unorthodox economists who have shifted to a 
physiocratic position, albeit in a greatly modified form, in that they 
are trying to blend ecology into economics. . 
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true for nonagricultural uses. Given that the social values of prime 
agricultural land use may increase over time, while the locational 
values of prime agricultural land use for nonagricultural land uses 
may actually decrease over time because of, say, improved transporta­
tion, then failure to use prime agricultural land for nonagricultural 
uses may have little or no measurable impact on economic growth. 
Yet, clearly at many margins over space throughout the economy, 
some prime agricultural land becomes more valuable for nonagricultural 
uses than for agricultural production. The decision to have public 
action preserve prime agricultural land or let the market mechanism 
operate is really a decision on a parcel by parcel basis. Avenues 
for future research would be to extend the externalities * conceptualiza­
tion presented above to actual economic decision rules and to evaluate 
these individual cases using cost-benefit analysis. But many diffi­
culties exist. The opportunity cost associated with preserving prime 
agricultural land is conceptually straightforward. It would equal 
the benefits society would receive from the resources in alternative 
uses and which would be foregone to achieve preservation. Whereas, 
the task of measuring prime agricultural land benefits presents the 
conceptual problem of developing money values for nonmarket social 
benefits. 
A major problem here is to determine the relevant future time 
span for consideration. Present prices are inadequate measures of 
opportunity costs when there are changes in relative prices over time. 
Case by case decision rules would have to integrate the effects of 
relative price changes into cost-benefit analysis. It would be 
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essential to link the character of both demand (such as the option 
demand and the demand for increased future environmental quality) and 
supply (prime agricultural land is the result of an extremely long 
process of natural gestation and cannot be duplicated through man-made 
production processes) of prime agricultural land to the movement in 
these relative prices. The social costs and benefits of preserving 
prime agricultural land have not been carefully worked out compared 
to the current alternative of creating new agricultural land through 
irrigation, drainage, and land conversion to replace acreage lost to 
nonagricultural land use. 
Other considerations in measuring costs and benefits include the 
effect of agricultural parcel size and the contiguity of agricultural 
parcels. Also, there may be regional valuation problems. Land may 
be regarded as prime agricultural land in one region of the country 
but in comparison to, say, land in the Midwest, may not be prime. 
Farmland conversion that is insignificant on a national scale may be 
important from local perspectives. Finally, not all externalities 
from the absorption of prime agricultural land should be eliminated. 
Indeed, some solutions may appear more costly than the problem. 
Land evolved into its current uses via a process involving a 
myriad of decisions and actions in the market place. Changes in land 
use continue through this process. Existential patterns of land use 
can be projected into the future based upon the trends discerned in 
this process. The externalities' conceptualization of this subsection 
hypothesizes that a problematic situation exists between existential 
land use projections and that pattern of land use based upon goal 
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preferences of society. Singular reliance on the market system with 
resulting externalities provides a case for land use planning as a 
partial substitute for the market system. 
All the land use externalities conceptualized in this subsection 
are concerned with land resource use uncertainty. For example, there 
is uncertainty of future effective economic demand for improved 
environmental quality from nonpoint sources of agricultural pollution. 
There is uncertainty in the future supply of food and fiber, creating 
an option value by certain demandera who are risk averters. There is 
uncertainty in the future demand for food and fiber, also creating 
an option value. The major concern with agricultural land scarcity 
is not so much that there is too little agricultural land, but that 
our land resource use capacity and technologies are uncertain. We 
do not know if we have 10 or 50 years of agricultural land resource 
use capacity, whether we can utilize it with tolerable environmental 
side effects, and in compatibility with other land use demands. We 
do not know the cumulative impact of incremental private and public 
land use decisions on agricultural land resource use capacity. Thir 
uncertainty can be reduced by gathering information on alternative 
projections of land use. Reduction of uncertainty through land use 
information collection and projections can improve public land use 
decisions with respect to resource allocation over time. 
The land use model developed in this study can only indirectly 
deal with many of the considerations in this chapter. However, the 
model will analyze long-term implications of various land use options 
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on the future production of food and fiber.^  Direct extension of all 
the above considerations is beyond the scope of this research project, 
but hopefully the above conceptualization may provide a point of 
departure for future research extensions. 
It should be noted that just preserving prime agricultural land 
does not preserve agricultural productive capacity. There is a whole 
set of conditions essential to agriculture, and land needs is just 
one. 
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III. LAND USE PROJECTION MODEL DEVELOPMENT 
In this chapter a land use model is developed for projecting 
Iowa's agricultural land resource use capacity to meet assumed ranges 
of future food and fiber needs under differing assumptions of one, 
agricultural quantity and quality land resource use; two, agricultural 
technologies by land qualities; three, nonagricultural quantity and 
quality land needs; and four, restraints on agricultural and nonagri-
cultural land resource use qualities that might be imposed to protect 
the environment and to meet other public policy objectives, respectively. 
This chapter only presents a framework of the land use projection model; 
the application of the model (including specific land use analysis 
subcomponents and data sources) is presented in Chapter IV. Much of 
the analysis in Chapter IV of land use subcomponents of the land use 
model is devoted to understanding the land use process. Projections 
of future land use cannot rationally be made without understanding 
past and present land uses. 
In pursuing development of a model for projecting land uses, the 
following two steps are taken. First, some conceptual problems associ­
ated with estimating the demand and supply of land resources and issues 
in land resource use modeling, are discussed. Second, a model over­
view is presented that includes a description of the land use projec­
tion model, land use modeling techniques, model regional delineation, 
and time horizons considered. 
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A. Conceptual Problems in Estimating 
the Demand and Supply of Land Resources 
Of all the factor markets, the land market is one of the most 
difficult to explain. Conventional economic techniques for building 
models to analyze the land market are not as successful when similar 
procedures are applied to other factor markets. There are major con­
ceptual problems in modeling both the demand side and the supply side 
of the land resource market. 
Economic demand for land resources can be either direct or derived. 
A derived economic demand for land resources arises from a production 
use of land resources as an input. A direct demand for land resources 
could also arise from the immediate satisfaction land resources would 
give a consumer, though this is of lesser importance when compared to 
the derived economic demand for land resources. The demand by the 
agricultural and nonagricultural industry for land resources is primarily 
a derived demand for the productive factors and services of the input 
land resources. 
The demand for land resources may be private or public. If the 
demand is private, as with most urban land resource uses, the alloca­
tion of land resources is determined by the decisions of many individual 
users in the market, and may respond to economic variables such as prices, 
population, and real income per capita. If the demand is public, it 
may be in part a nonmarket demand arisi. _ from state, local, or 
federal policies, with the allocation process determined largely 
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outside the market place. A significant quantity^  of land area is 
allocated to such public land resource uses as highways and recrea­
tion, creating difficulties in modeling the economic demand for land 
resources. 
The supply side of the land resource market also presents con­
ceptual difficulties for economic analysis. For example, with respect 
to agricultural land resources, supply involves quantities available 
at varying prices, but effective supply is a function of intensity 
of use as well as of the physical area used. The quantity supplied 
is measured in terms of area, but the quantities are really a function 
of the services that land resources can produce, and the rate of flow 
of the service for a given time period is a function of the capacity 
of land resources to absorb kinds and quantities of inputs profitably. 
There are other conceptual problems for economic analysis on both 
the demand and the supply side of the land resource market. Only a 
fraction of total land ownership units are transferred in any one time 
2 period (27, p. 102), and a significant portion of these are transferred 
upon terms, such as within families, involving other than market 
equilibrium prices. In addition, the transfers of land that do occur 
at any given time are very heterogeneous in terms of site and situation. 
o^r example, between 1960 and 1970, it is estimated that over 
67 percent of the increase in Iowa's nonagricultural land uses was 
from highways, airports, and public recreation land uses (Table 4.35). 
2 
Almost 80 percent of Iowa farmland owners in 1970 had some plan 
to transfer their rights of ownership to the younger generation (15, 
p. 199). 
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Thus, the land resource market greatly diverges from the economic 
model of perfect ccmpetition. Land parcels available for sale are 
extremely heterogeneous, there are not many buyers and sellers, and 
many buyers and sellers are largely once-in-a-lifetime participants 
(58, p. 9), hence lacking knowledge of the land market. Under all 
these market conditions, the market can establish prices that vary-
widely from sale to sale without a highly recognizable pattern, making 
explanations of market land resource prices difficult. In the face 
of imperfect land resource markets, land resource prices (indicators 
of value in exchange) are often poor indicators of land resource values 
in use. 
Modern economists (155, p. 42) tend to analyze markets using 
equilibrium models that have built-in adjustments so that any tendency 
to move away from equilibrium brings the model back to equilibrium. 
An example of this logic would be as follows: increased effective 
food demand tends to increase food prices, which in turn leads to 
increased demand for farmland and hence increased farmland prices, 
which leads to rational allocation of this scarce resource. The price 
mechanism supposedly warns of scarcity and adjusts supply and demand. 
However, because of externalities and irreversibilities, there may be 
no tendency to move back to an efficient land market equilibrium. 
The problem of externalities developed in Chapter II points out 
the above possibility that market price information may not provide 
accurate signals for long-run efficient land resource allocation. 
Land use changes occur slowly and are inherently a long-run process. 
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Market price is determined by short-run phenomena and may not be 
efficient for long-run land use allocation. 
Emphasis on underlying physical realities may be more fruitful 
than long-run price speculation in analyzing demand for and supply of 
land resource uses in a modeling framework. Also, price appears to 
play a declining role in allocating land uses in that increasingly 
land use decisions are made outside the market place. 
All of the above conceptual problems in estimating the demand 
and supply of land resources discourages the effective use of econometric 
techniques in a general supply and demand analysis of land resources. 
In addition, data problems are conspicuous with an absence of time 
series data for nonagricultural land uses tending to make longitudinal 
econometric studies ineffective. 
Over 15 years ago, S. V. Ciriacy-Wantrup (25, p. 3) emphasized 
that projections of land and water use were neither conceptually nor 
empirically identical with projections of land and water demand. 
Ciriacy-Wantrup argues that projections of land use have two major 
characteristics which differentiate them from other demand projections. 
"Land use projections do not separate demand and supply conceptually 
or statistically. The conceptual defect is not too great if supply 
('means') can be regarded as fixed and if demand ('ends') is not to 
be regarded as helping in planning on the supply side. The second 
characteristic of land projections is that they do not consider the 
functional relation and its changes over time between prices of land 
on one side and physical quantities on the other. This relation is 
the foundation of supply and demand concepts. More generally, a 
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meaningful demand function requires reference to the prices and 
quantities of related inputs" (25, p. 3). 
As noted by Ciriacy-Wantrup above, much concern with agricultural 
land resource scarcity is based on assumptions of predetermined needs 
according to present consumption patterns and fixed resources accord­
ing to present technology. But need is relative and can be modified 
by changes in tastes, relative prices, and the material composition 
of goods. The land use projection model developed in this study is 
also based on ranges of exogenous needs rather than demands as a 
function of relative prices because of the above conceptual problems 
with estimating the economic demand for land resources. But the supply 
of land resources is not considered fixed in the projection model 
developed, in that dynamic variables such as changes in crop yields 
and land resource use conversions are considered. 
B. Issues in Land Resource Use Modeling 
A model permits translation of theories from a theoretical-base 
framework to a concrete case (97, p. 7). A model is explicit, where 
theories and conceptual frameworks can be vague, compromising between 
objectives, data availability, costs, and timeliness (63, p. 181). 
According to Lowry (97, p. 7), "The model builder, even if he has 
high appreciation of theory, usually is forced to build a model 
likely to reflect its theoretical origins only in oblique and approximate 
ways. Mechanisms that work, however, mysteriously come to be substituted 
for those whose virtue lies in theoretical elegance." Strategic model 
simplifications also derive not from the conviction that the theory is 
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wrong, but from the more reasonable premise that its literal transla­
tion into a tool for program analysis requires data which are not 
practically obtainable.^  
The land use model developed in this study has two major purposes; 
projection and planning. The projection purpose seeks to identify 
most probable values or ranges of values for specific Iowa land uses 
with these land uses depending on assumptions regarding the casual 
variables. The distinction between projection and prediction is 
important. The results of projection are in effect the numerical 
consequences of the assumptions chosen. Assumptions are statements 
of belief that have not been proven. Prediction on the other hand 
seeks to articulate a real and concrete state of that system at some 
explicit time in the future (21, p. 200). Any interpretation of 
projections must interpret the underlying assumptions, which in them­
selves may contain major elements of uncertainty and subjective 
probability. What is of importance for the land use projection model 
is not the exact quantities of land uses projected, but the projected 
direction of changes in land uses, relative magnitudes, relative speed 
of changes, and sequences in time. Errors in projections cannot be 
Economist Robert Gordon, in his presidential address to the 88th 
American Economic Association meetings, states (52, p. 12),"The road to 
salvation will not be an easy one for those who have been seduced by 
the siren of mathematical elegance or those who too often seek to test 
unrealistic models without much regard for the quality or relevance of 
the data they feed into their models. But let us all continue to worship 
at the altar of science. I ask only that our credo be: 'relevance with 
as much rigor as possible,' and not 'rigor regardless of relevance.' 
And let us not be afraid to ask — and try to answer — the really big 
questions." 
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eliminated, but their effects can be reduced through the use of sensitivity 
analysis, and by the maintenance of flexibility to accommodate revised 
projections at future dates. 
Land use projection is a hazardous exercise, for it carries with 
it an inevitable set of assumptions and value judgments. These judg­
ments include not only those influencing decisions on what is relevant 
to understanding the future, but the purpose to which the resulting 
forecasts are put. 
Evaluation of a modeling strategy cannot be disassociated from 
the purpose for which the model is built. The merits of the land use 
projection model in this study are not its value for prediction, but 
its value for experimenting with policies whose consequences cannot 
easily be imagined outside some detailed data and modeling context. 
One may thus postulate that the main purpose of projections of land 
use is to serve as a basis for public land policy. Projection of 
future states is frequently an implicit part of the decision making 
process. The land use projection model to be developed makes explicit 
projections of land resource use. Legislators and administrators are 
forced daily to make decisions on the basis of future expectations. 
Projections become a primary function of researchers whose aim is to 
aid such people make rational decisions. The planning purpose of 
this model is to help choose between either alternative land use 
programs or alternative land use outcomes or futures. The planning 
purpose of the model incorporates the above projection objectives, 
but, in addition, provides for the evaluation of alternative land use 
policies. The projections in the model are intended as a planning tool. 
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They are not goals, and they do not express what is desirable or 
undesirable. 
C. Land Use Projection Model Overview 
Figure 3.1 provides a schematic overview of the land use projection 
model. There are two general parts to this land use projection model: 
projected cropland uses and projected noncropland uses. With regard 
to the cropland segment of the land use projection model, a shift and 
share technique is used to disaggregate ranges of national U.S. projec­
tions of food and fiber requirements to the state of Iowa and then to 
regions within the state. Given ranges of projections of future 
yields by land qualities within Iowa regions, including an allowance 
for crop failure, projections of the acreage required for crop produc­
tion in Iowa regions are made. (The following subsegment, III.C.l, 
critiques the shift and share modeling technique as applied to crop­
land use projections.) 
The noncropland segment of the land use projection model is built 
around a system of land use accounting for the Iowa regions. For each 
region, future nonagricultural land resource uses (includes urban, 
highways, airports, public recreation, private recreation, and extrac­
tion land uses) and noncropland agricultural land resource uses 
(includes pasture, forest, and other land in farms) by quantities and 
qualities are projected by the individual land resource use sub­
categories. Urban land use quantity projections are made by regression 
analysis, and other nonagricultural land use quantity projections are 
made by trend extrapolations. Projections of qualities of nonagricultural 
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Figure 3.1. Schematic overview of land use projection model 
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land uses and noncropland agricultural land uses are made by extrapola­
tions from the initial inventory according to rules specific to the 
subcategory of land resource use under consideration. The projections 
assume that nonagricultural demand for land resources is perfectly 
price-inelastic at the price levels at which land would be sold for 
agricultural purposes, or that nonagricultural land uses pre-empt 
agricultural land uses. 
The regional projections of cropland resource requirements are 
compared to projections of the supply of land services for cropland 
purposes (given projections of nonagricultural and noncropland agri­
cultural land uses) to project a surplus or deficit of regional crop­
land acres. Various ranges of assumptions of nonagricultural land 
use absorption and noncropland agricultural land use conversion to 
cropland uses are considered. 
Policy shocks are also introduced into the model. These are 
such things as environmental constraints (in the form of fragile crop­
land resource restrictions) and "prime" agricultural land resource 
use constraints (in the form of restrictions on nonagricultural 
qualities of land resource use). 
All the above assumptions are introduced into the land use projec­
tion model in various combinations to estimate the sensitivity of 
changes in each exogenous land resource use variable to the agricultural 
development potential, with respect to land resource constraints, 
within each region. In addition, the model solves on a statewide 
basis the minimum average statewide crop yields necessary to fulfill 
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projected crop requirements and the maximum statewide crop requirements 
that can be fulfilled given projected average statewide crop yields. 
Thus, the implied baseline norm for evaluating the land use 
projections of this model is that Iowa regions can continue to supply 
their historic trend contribution of U.S. crop requirements. These 
baseline projections provide a framework for evaluation purposes 
between this norm and the projected land resource use situation. These 
baseline projections also provide a framework for evaluation purposes 
between baseline projections and alternative projections reflecting 
possible normative policy changes. 
The land use projection model developed here is based on an 
eclectic modeling approach. The inherent limitations of available 
methodologies, together with the participation in the study of several 
disciplines (economics, geography, agronomy) demand a mixed mode 
approach to projecting different land uses which combines statistical 
extrapolation and intuitive speculation. 
Chapter IV develops each segment of the land use model in detail. 
Much of Chapter IV is spent on descriptive modeling of nonagricultural 
land resource uses to gain an understanding of the forces at work in 
the nonagricultural land resource use process. 
1. Shift and share modeling technique 
The basic projection model for the cropland segment of the land 
use model is derived from the shift-share technique for regional 
economic analysis. Hunt (64) utilized this general technique for 
making agricultural land use projections for a river basin in New 
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York, while the U.S. Department of Agriculture and the U.S. Department 
of Commerce (180) utilized this general technique for making agricultural 
land use projections for multi-state functional economic areas and 
water resource regions. 
All long-range (50 years into the future) land use projection 
techniques have severe limitations. But the conventional quantitative 
economic models such as econometric commodity supply and demand models 
and linear programming models are perhaps better suited to short-run 
economic price analysis than long-range land use projecting. 
The shift and share technique to be utilized here, along with 
the overall land use projection model, explicitly assumes a positive 
(how events are happening) rather than a normative (how events should 
be happening) approach. Heady et al. (60), have employed linear pro­
gramming models to optimally allocate agricultural land among crops 
for producing regions in the U.S. for given levels of demands and 
under various policy assumptions. However, the primary purpose of 
the linear programming land use studies is not to project actual 
agricultural land use allocation, but rather the least cost theoretical 
allocation, or to allocate agricultural land use to those regions with 
a comparative advantage in the crop under consideration. 
Although the shift and share technique is somewhat "arbitrary," 
agricultural land resource use projections generated by this method 
implicitly account for interregional comparative advantage in produc­
tion embodied in relative crop yields, cropland availability (both 
quantity and quality), and past trends in crop shares. Given the 
long-run nature of land resource use changes, linear programming 
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projections of agricultural land resource uses may have only slightly 
greater normative significance (in terms of allocating regional crop 
production to minimize the cost of production) and no greater or even 
slightly less predictability (in terms of ^ at may actually occur) 
than shift and share projections. 
Both the shift and share technique and the linear programming 
approach rely on national food and fiber needs assumptions. Thus, 
both methods are based on the requirements approach rather than the 
functional economic demand approach. The linear programming approach 
also relies on historical trends to establish changes in production 
functions from one time period to the next. Thus, both the simple 
shift and share technique and the "sophisticated" linear programming 
technique engage equally in the simplest type of extensions of past 
trends. But the shift and share technique has a key operational 
advantage over production function linear programming analysis, because 
it requires less data (for example, shift and share analysis does not 
require cost of production functions for each activity), and hence, 
less expense for analysis of land resource use projections. 
Also, the shift and share technique provides somewhat more 
flexibility in delineating spatial regions of study. Most linear 
programming agricultural land resource use studies delimit spatial 
regions in terms of homogenous agricultural production response. 
This physical regional delimitation criteria may be satisfactory 
for only analyzing agricultural land resource uses, but it is in­
effective for analyzing competition between agricultural and non-
agricultural land resource uses, in that it ignores important 
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characteristics of nonagricultural land uses such as urban central 
places. According to Scofield (139, p. 1500), "The propensity of 
agricultural economists to limit their analysis of the land market 
to those economic forces that operate within the agricultural sector 
has hampered a fuller understanding of past and current trends." 
With the growing interdependence of farm and nonfarm economies, the 
conventional compartmentation, such as a physical regionalization, 
has become more convenient than realistic. 
In the final analysis, the agricultural land resource use projec­
tion method used — a complex mathematical approach versus a simple 
methodology with a good measure of judgment thrown in — reflects the 
type and quality of the input data available and conceptual problems 
to overcome. Given all the above considerations, the shift and share 
technique was chosen as more relevant to project cropland resource 
uses in this study. 
2. Regional delineation of land use model 
Lohmann (95, p. 10) refers to a region as an entity of an area — 
a unity of a culture, climate, or resource. It is an area sharing a 
common resource, whether that resource be social, economic, or natural. 
The most often used regions for planning purposes follow political 
boundaries, such as incorporated areas or county lines. But political 
regions (including special districts) could be criticized as being 
arbitrairy, not encompassing the entire problem area, noncomprehensive, 
and self-serving. On the other hand, political entities have the 
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advantage of their implementation powers: eminent domain, police 
power, taxation, subdivision controls, zoning, and others. 
Physical regions share a common natural resource. Often for 
resource planning purposes, the region shares a common drainage area. 
For example, the 64th Iowa General Assembly created the Conservancy 
District Act (207) which delineated six conservancy districts and 
established soil loss limit regulations. The conservancy districts 
follow river basin boundaries. The Conservancy District Act or its 
explanation is unclear as to the specific purposes for creating the 
six conservancy districts, since the responsibility for establishing 
the accompanying soil loss limits was given to the 100 existing soil 
conservation districts based on county boundaries. Consequently, the 
use of the Iowa conservancy physical districts has been minimal. 
Sharpies and Heady (141) divide Iowa into 10 major physical soil 
areas with the boundaries following county lines. Their objective 
was to group farms by their expected physical adjustment response 
patterns. 
A common economic base may also define a region. This base may 
result from wholesale or retail trade, communication, recreation, 
transportation, education, or other services. A population center 
often forms a core of the economic region. Sixteen multi-county 
planning areas were delineated in the state of Iowa in 1967 by the 
Office for Planning and Programming (75) (Figure 3.2). While these 
regions were created for several purposes, some of the chief reasons 
and criteria were economic. The regions were established for four 
major purposes: 1) planning, coordination, and administration of 
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Figure 3.2. Iowa 16 multi-county planning areas 
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state services; 2) establishing and financing future state facilities; 
3) administration of federal programs; and 4) taking state government 
closer to the people. Four major criteria were used to delineate the 
16 regions: 1) region boundaries would follow existing county 
boundaries; 2) the region would share a common focal point or central 
place; 3) a limit of one hour driving time to reach the central place; 
and 4) an adequate economic base to support existing and future services 
or facilities (75) . 
For purposes of this study, land resource uses will be regionalized 
on the basis of the 16 multi-county planning areas. There are several 
reasons for this. First, there is no one ultimately correct regional 
delineation for all purposes. Where problems are purely physical, 
the river basin or soil area delineation may be appropriate, but where 
research has policy implications that include both social and economic 
problems, the sole physical criterion is not appropriate. Unfortunately, 
land resource use allocation problems do not fit neatly into a dichotomy. 
Land resource use allocation problems are more likely a continuum 
interrelated with problems of other resources. For example, agri­
cultural land resource uses are affected by urban land resource use 
externalities, and similarly, urban land resource uses are affected 
by agricultural land resource use externalities. A delineation based 
solely on a physical criterion ignores these important interactions. 
The second reason for the chosen regionalization is because the 
preparation of land use policies is one of the important planning 
tasks assigned the multi-county regional governments. Increased future 
use by local government of regional organizations to obtain a stronger 
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voice at the state and federal level regarding land use programs that 
have impacts on their area is expected. Currently, these regional 
governments manage a substantial share of the Federal Housing Urban 
Development (KUD) 701 comprehensive planning funds which would other­
wise go into state or local planning activities. HUD 701 grants will 
not be approved after August 1977, unless an applicant has complied 
with the land use requirement (196). This new land use element, 
mandated by Congress, could make HUD a leading federal agency in 
administering land use matters. It is expected that by using the 15 
economic areas to regionally delineate this land use model, that the 
results of this study could be used in helping to plan regional land 
use policy. Nationwide, almost all the 50 states have delineated 
multi-county regions (76, p. 2). Thus, the delineation used in this 
Iowa land use model could be adapted for land use studies in other 
states. 
The third and final major reason for the chosen regionalization 
is that since the multi-county planning areas follow county boundaries, 
much county level data are available. Many of the results presented 
for the 16 regions could be disaggregated for the individual counties 
within them. 
3. Time horizon of land use model 
Most land resource uses, compared to price changes, are relatively 
slow to change. Change in land resource uses reflects changes in major 
economic conditions. Studies of land values are primarily studies in 
the short run, while land use studies are primarily studies in the long run. 
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Projections of land use by individual land use categories and 
spatial units are made for the projection dates of 1980, 1990, 2000, 
2010, and 2020. These projection dates correspond to those used by 
the U.S. Department of Commerce in making economic projections (180). 
Land use projections for the years 1980, 2000, and 2020 can be considered 
near-term, medium-term, and long-term projections, respectively. Medium-
term and long-term projections have less reliability than near-term 
projections because of the difficulty of foreseeing changes in major 
parameters over this long of a time period. However, long-term 
projections are considered, because the land resource scarcity doctrine 
has long-run applicability. 
A focus on the long term, looking at Iowa regional land use in 
the year 2020 means that many of the shorter term change variables, 
such as changes in taxes, public expenditures, and other locational 
policies, can be treated indirectly. The land use system perspective, 
as a macro view of land use development, is, by definition, a long-
run perspective. Changes at this level of generalization come very 
slowly, representing the summation of many and complex short-term 
fluctuations which cannot often be specified a priori. 
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IV. APPLICATION OF LAND USE MODEL 
TO IOWA AND SUBREGIONS 
The land use projection model development in Chapter III is 
applied to Iowa in this chapter. At present, only one study is 
available in which future nonagricultural land needs are estimated 
for Iowa (134). This study was undertaken more than 10 years ago, 
and is in need of updating and extension. The first section. A, 
of this chapter will focus on Iowa's past, present, and projected 
quantities of nonagricultural land use absorption. Past, present, 
and projected nonagricultural land uses are presented for each major 
nonagricultural land use. Nonagricultural land uses include urban, 
highways and roads, railroads, airports, extraction, recreation, and 
other urban. 
To determine the past and present Iowa land use situation, both 
nonagricultural and agricultural land use data were collected from 
various federal, state, county, city, and independent data sources. 
(See Appendix A for a listing of these agencies that were contacted 
for data.) Primary nonagricultural land use data were also generated 
from three mail surveys. Mail surveys were sent to a sample of Iowa 
incorporated places, to the 99 Iowa county extension agents, and to 
the 16 multi-county Iowa regional planning areas. (See Appendices 
C and D for copies of these surveys and explanations of survey pro­
cedures used.) 
In order to assess the impact of nonagricultural land use 
expansion on agricultural production, it is necessary to know both 
the quantity and quality of agricultural land removed from production. 
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Section A of this chapter is concerned only with quantities of non-
agricultural land use absorption. Section B of this chapter focuses 
on agricultural qualities and prior uses of land absorbed by non-
agricultural land uses. Section C of this chapter presents the agri­
cultural land use subcomponents of the land use projection model. 
Finally, section D of this chapter discusses the interrelationships 
of future nonagricultural and agricultural land uses under baseline 
and alternative projections. 
A. Iowa Past, Present, and Projected Quantities 
of Nonagricultural Land Use Absorption 
The rate at which nonagricultural land use is expanding on agri­
cultural land has received considerable attention by the more urbanized 
states in recent years (144, 65). Current tight world food supplies, 
with the corresponding increased demand for Iowa food and farm products, 
have aroused concern in lowans about the effects of nonagricultural 
land use on the state's farmland supply. 
Iowa has traditionally been one of the nation's major agricultural 
states. The variety of products is not diverse, but with favorable 
climatic conditions and abundant rich soil, it is possible for Iowa 
to produce more than 20 percent of the nation's com crop and more 
than 15 percent of the nation's soybeans. 
However, Iowa, while being an important agricultural state, has 
more than 57 percent (in 1970) of its citizens living in urban areas.^  
\jrban includes both incorporated and unincorporated places of 
greater than 2,500 inhabitants. 
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In 1900, approximately 75 percent of Iowa's population lived in rural 
areas, while 25 percent resided in urban areas. Since 1900, the rural 
population has been steadily declining, both in number of residents 
and in proportion of state population, while the trend toward urbaniza­
tion has continued. This transition from a rural population agricultural 
state to an urban population state has been a source of considerable 
concern. This section will assess the quantitative impact of non-
agricultural land use expansion on Iowa agricultural production. 
1. Urban land use 
Urban land uses for this study are defined as all nonagricultural 
land uses within incorporated boundaries. This section will identify 
major determinants affecting net conversions of current and potential 
agricultural cropland to urban uses. Conversions prior to 1970 are 
inventoried, and requirements between 1970 and 2020 are projected. 
Trends in urban land use patterns are discussed. This includes 
a description of changes over time in mean proportions of urban land 
devoted to residential, manufacturing, wholesale trade, retail trade, 
services, recreational, roads and highways, undeveloped land uses, 
and other land uses. 
a. Land use trends in Iowa incorporated places The rapid 
urbanization of Iowa's population along with that of the rest of the 
nation since 1900 has brought unprecedented changes in land use within 
incorporated places in that most of the growth has occurred in the 
suburb rather than in the central city part of urban areas (111, p. 1). 
A careful examination of land use, population, and employment trends 
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might help clarify the future prospects of Iowa's urban areas. This 
subsection has as its purpose, one, the determination of the require­
ments of the Iowa incorporated place as to land area used for various 
purposes; two, ratios of these units to given population and employment 
units; and three, analogous statistical information. This subsection 
concludes with a summary of past and present trends of land use in 
Iowa incorporated places along with comparisons of this study's find­
ings to other related studies. 
Many of the coefficients derived in this study should prove 
valuable in formulating future Iowa land use policy. For example, if 
zoning is to be effective in directing land use development, it must 
be cognizant of the amount of area which can reasonably be expected 
to be absorbed for various uses. This research hypothesizes that 
there are definite trends or norms in terms of maximum and minimum 
amounts of land that are absorbed by various uses. Accurate land use 
research preceding public policy will improve the allocative efficiency 
goals of land use planning. As noted by Bartholomew (11, p. 154) in 
1932, "... accurate analysis will eliminate the most serious future 
zoning difficulties by allocating reasonable proportions of urban 
land to each required use." 
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Most of the data for this subsection of the study came from the 
Iowa incorporated place survey. (See Appendix C for an explanation 
of the source of the data and data manipulations.^ ) 
1) Incorporated place land use proportions Incorporated 
place land use data are grouped into the six categories that correspond 
with those on the incorporated place survey. These categories are: 
1) residential and associated land use, 2) manufacturing and associated 
land use, 3) wholesale trade, retail trade, services and associated 
land use, 4) recreational and associated land use, 5) undeveloped land 
use, and 6) other land uses. "Other land uses" equals total acres 
within the incorporated place minus the sum of acres in land uses 1 
to 5 above. In addition, there is another land use category, road 
acres, not obtained from the incorporated place survey. The data for 
this land use category were obtained from the Iowa Highway Commission 
(Appendix B). Although the definitions of these six major urban land 
use categories were not precisely uniform among survey respondents 
because of varied individual interpretations, they were assumed reason­
ably comparable in the aggregate. The data for urban land use categories 
1 to 4 are in gross terms in that they generally include the area in 
streets abutting the land in question. 
because of the large number of incorporated places utilized in 
this study, it was possible to present much data by population size 
classes. Many of the tables in the following subsection have a foot­
note indicating that the coefficients derived are not the arithmetic 
average of the individual incorporated place ratios, but are rather 
the grouped incorporated place average ratio. It should be noted that 
this method emphasizes the influence of larger incorporated places in 
each size class interval. The data presented should be used with 
caution because of the wide range of conditions observed even in 
incorporated places of the same population size class. 
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Tables 4.1 and 4.2 show the mean proportions of land devoted to 
various uses in Iowa incorporated places by different 1970 population 
size classes. Table 4.3 shows the same type of proportions except 
the denominator of the coefficient is total nonagricultural incorporated 
place land area instead of total incorporated place land area. 
Residential and associated land uses account for an average of 
23 percent of the total incorporated place area or 42 percent of the 
nonagricultural incorporated place area. Table 4.4 shows Iowa incor­
porated place land use proportions for 1930. The proportion of the 
total incorporated place area in residential land use has remained 
surprisingly stable over the past 40 years. This may be a reflection 
of the subsistence aspect of the demand for residential land.^  
The industrial or manufacturing land use proportion for the total 
incorporated place area has increased on the average from 2 percent 
to 3.3 percent over this same 40-year time period. Wholesale trade, 
retail trade, and services and associated land use has increased on 
the average from 2 percent to 4.6 percent of the total incorporated 
place area. Both of these trends reflect the transition from a rural 
population agricultural state to an urban population state. The pro­
portion of the incorporated place in streets or roads has decreased 
from approximately 13 percent to 8 percent of the total incorporated 
place land area. Though exact definitions may differ slightly between 
I^n section IV.A.1.a.3), it is found that Iowa residential urban 
land use per capita increased only .03 acres on the average from 1930 
to 1973. 
Table 4.1. Iowa incorporated place land use proportions^  
"1973" land use acres 
1973 total incorporated Population size class^  
place land acres 50,000+ 10,001-50,000 5,001-10,000 
LUl/total^  .264 .179 .235 
(  .117-.537) (.093-.281) (.089-.759) 
LU2/total .033 .050 .057 
/ V .008-.059) (.003-.115) (.009-.115) 
LU3/total .044 .086 .035 
(  .020-.285) (.014-.476) (.013-.110) 
3 
 ^ LU, 
i=l 
.341 .315 .327 
total 
LU4/total .059 .058 .068 
(  •  .029-.105) (.032-.081) (.008-.251) 
4 
Z LU. 
i=l  ^
.400 .373 .395 
total 
LU5/total .052 ,190 .195 
( .  ,002-.165) (0.00-.537) (0.00-.578) 
LU6/total .548 .437 .410 
( .  248-.737) (.146-.702) (.028-.730) 
S^ource of data: Iowa Incorporated Place Survey, 1975, Appendix C. 
T^he above coefficients represent the summation over incorporated 
place land use acres divided by the sucmation over incorporated place 
total land acres. The coefficients are not the arithmetic average of the 
individual incorporated place ratios. Coefficients in parentheses indicate 
the individual incorporated place low to high coefficient range. 
L^ul - residential and associated land use; LU2 - manufacturing and 
associated land use; LU3 - wholesale trade, retail trade, services, and 
associated land use; LU4 - recreational and associated land use; LU5 -
undeveloped land use; LU6 - other land uses. 
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tncire 
2,501-5,000 1,501-2,500 1,500 or less population 
.270 .279 .214 .232 
(.094-.837) (.063-.786) (0.C-.996) (0.0-.996) 
.073 .035 .008 .033 
(.002-.207) (0.00-.198) (0.0-.148) (0.0-.207) 
.047 .062 .025 .046 
(0.00-.117) (0.00-.283) (0.0-.285) (0.0-.476) 
.390 .376 .247 .311 
.035 .041 .011 .042 
(.001-.094) (0.00-.143) (0.0-.119) (0.0-.251) 
.425 .417 .258 .353 
.069 .064 .027 .075 
(0.00-.229) (0.00-.391) (0.0-.304) (0.0-.578) 
.506 .518 .716 .563 
(.031-.859) (0.00-.849) (0.0-.962) (0.0-.962) 
Table 4.2. Iowa incorporated place land use proportions and per 
capita land uses 
Population size class^  
50,000+ 10,001-50,000 5,001-10,000 
"1967" land use acres^  
1967 total employees 
I,U2/employees 2*^  .068 .098 .122 
(.023-.191) (.036-.359) (.009-1.000) 
LUS/employees 3^  .094 .238 .101 
(.024-.299) (.027-.770) (.042-.358) 
1973 road acres^  
1973 total incorporated .086 .075 .107 
place land acres (.048-.134) (.041-,146) (.064-.175) 
1973 road acres 
1973 total nonagricultural .125 .127 .155 
incorporated place (.063-.150) (.083-.184) (.101-.224) 
land acres 
T^he above coefficients represent the summation over incorporated 
place land use acres divided by the summation over incorporated place 
land acres or employment. The coefficients are not the arithmetic 
average of the individual incorporated place ratios. Coefficients 
in parentheses indicate the individual incorporated place low to high 
coefficient range. 
S^ource of data: Iowa Incorporated Place Survey, 1975, Appendix C. 
S^ource of data: (192). 
L^U2 - manufacturing and associated land use; LU3 - wholesale 
trade, retail trade, services, and associated land use. 
S^ource of data: Unpublished data, Iowa State Highway Commission, 
Statistics Section. 
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Entire 
2,501-5,000 1,501-2,500 1,500 or less population 
.799 
(.112-2.417) 
.118 
(0.0-.287) 
.225 
(0.0-6.440) 
.234 
(0.0-20.000) 
.092 
(.028-.204) 
.091 
(.033-.252) 
.149 
(.045-.278) 
.172 
(.077-.354) 
.151 
(0.0-12.000) 
.096 
(0 .0-12.0)  
.313 
(0.0-2.308) 
.154 
(0.0-20.0)  
.077 
(.021-.364) 
.084 
(.021-.364) 
.184 
(0.0-.647) 
.149 
(0.0-.647) 
Table 4.3. Iowa incorporated place land use proportions^  
"1973" land use acres 
1973 total nonagricultural 
incorporated place Population size 1 b class 
land acres 50,000+ 10,001-50,000 5,001-10,000 
LUl/nonagriculture^  .385 
(.205-.706) 
.298 
(.149-.494) 
.343 
(.141-.930) 
LU2/nonagriculture .048 
(.016-.091) 
.084 
(.005-. 191) 
.083 
(.002-.173) 
LU3/nonagriculture .055 
(.025-.123) 
.143 
(.016-.559) 
.051 
(.014-.138) 
3 
S LUi 
•» 1 
.498 .525 .477 
1— 1 
nonagriculture 
LU4/nonagriculture .086 
(.039-.147) 
.097 
(.042-. 156) 
.099 
(.008-.480) 
4 
E LUi 
4 —1 
.584 .622 .576 
nonagriculture 
LU5/nonagriculture .138 
(.004-.279) 
.174 
(0.0-.550) 
.277 
(0.0-.621) 
LU6/nonagriculture .799 
(.278-1.475) 
.729 
(.191-1.683) 
.599 
(.034-1.155) 
S^ources of data: Iowa Incorporated Place Survey, 1975, Appendix C, 
and unpublished agricultural land use data, Iowa Department of Revenue. 
The above coefficients represent the summation over incorporated 
place land use acres divided by the summation over incorporated place 
nonagricultural land acres. The coefficients are not the arithmetic 
average of the individual incorporated place ratios. Coefficients in 
parentheses indicate the individual incorporated place low to high 
coefficient range. 
L^Ul - residential and associated land use; LU2 - manufacturing 
and associated land use; LU3 - wholesale trade, retail trade, services, 
and associated land use; LU4 - recreational and associated land use; 
LU5 - undeveloped land use; LU6 - other land uses. 
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Entire 
2,501-5,000 1,501-2,500 1,500 or less population 
.432 .579 .590 .420 
(.170-.937) (.182-.882) (0.0-.976) (0.0-.976) 
.117 .073 .021 .059 
(.003-.329) (0.0-.459) (0.0-.279) (0.0-.459) 
.076 .128 .070 .083 
(0.0-.180) (0.0-.509) (0.0-.448) (0.0-.559) 
.625 .780 .681 .562 
.057 .085 .030 .076 
(.002-.161) (0.0-.449) (0.0-.140) (.002-.480) 
.682 .865 .711 .638 
.121 .050 .074 .139 
(0.0-.379) (0.0-.705) (0.0-.635) (0.0-.705) 
.809 .990 1.979 1.020 
(.035-1.556) (0.0-7.801) (0.0-10.561) (0.0-10.561) 
Table 4.4. Iowa incorporated place land use proportions and per capita land uses for the year 1930^  
Acres 50,000+ 
10,001-
50,000 
Population size class 
5,001-
10,000 
2,501-
5,000 
1,501-
2,500 
1,500 
or less 
Entire 
population 
Residential acres 
Total acres 
Commercial acres 
Total acres 
Industrial acres 
Total acres 
Streets acres 
Total acres 
Residential acres 
Population 
Commercial acres 
Population 
Industrial acres 
Population 
Streets acres 
Population 
Number of 
incorporated 
places 
.217 
.018 
.021 
.118 
.059 
.005 
.005 
.032 
.318 
.033 
.043 
.164 
.067 
.007 
.009 
.037 
16 
.314 
,013 
.009 
.144 
101 
.004 
,002 
. 046 
11 
.219 
.010 
.005 
.116 
.124 
.005 
.002  
.056 
37 
,224 
. 016  
.003 
141 
.113 
.007 
,001 
.065 
20 
.154 
,014 
.004 
.083 
.146 
.013 
.004 
,082 
34 
.257 
.020 
.020 
.131 
.080 
.006 
.006 
.041 
122 
VO 
f-
The above coefficients were calculated from (85, p .  142). They represent summation over Iowa 
incorporated place land use acres divided by the summation over incorporated total land acres or 
population, 
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the data generated from this study and the 1930 study, the general 
trends over time noted here should be fairly reliable. 
Niedercom and Hearle (111, p. 6) estimate residential land use pro­
portions of 31 percent of the total incorporated place area for 22 large 
American cities. They also estimate residential land use proportions of 
39 percent of the developed incorporated place area. The approximate 
corresponding coefficients estimated here for incorporated places of 
50,000 or more population are 26 percent and 38 percent, respectively. 
Niedercom estimates industrial proportions of .08 of the total 
incorporated place area and .10 of the developed incorporated place 
area. The approximate corresponding coefficients estimated for Iowa 
incorporated places of 50,000 or more population are .03 and .04. 
Similarly, Niedercom estimates commercial proportions of .04 and ,05, 
respectively. Again, the corresponding coefficients estimated here 
for incorporated places of 50,000 or more population are .04 and .06. 
Finally, Niedercom estimates road proportions of .19 and .25, and the 
corresponding coefficients estimated here are .08 and .12, respectively. 
In general, the Iowa proportions of total incorporated place land are 
much lower than those from Niedercom*s study. Perhaps this is 
explained by the high proportion of agricultural land in Iowa incor­
porated places. Niedercorn's proportions of developed incorporated 
place land for residential and commercial land use are similar to 
those calculated here. The proportions of industrial and road land 
use to developed incorporated place land calculated for Iowa incor­
porated places of 50,000 or more population are less than one-half those 
calculated by Niedercom for a cross-section of large American cities. 
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2) Incorporated place agricultural land use Between 1960 
and 1970, the proportion of agricultural land within incorporated 
places has remained approximately constant (on the average of 43 
percent). Within different population size classes of incorporated 
places, the larger size classes generally have a smaller percentage 
of their total area in agricultural land. This tendency may be a 
reflection of the competition for land and the lower market value 
placed on a given parcel of land in a smaller population size incor­
porated place. But this effect seems to be diminishing over time in 
that between 1960 and 1970, the percentage of the incorporated area 
devoted to agricultural land has consistently increased, on the average, 
for all size classes of incorporated places greater than 5,000 in 
population and consistently decreased on the average for those incor­
porated places less than 5,000 in population (Tables 4.5 and 4.6). 
In spite of the relatively constant average statewide proportion 
of agricultural incorporated place land to total incorporated place 
land between 1960 and 1970, the absolute amount of agricultural land 
within incorporated places increased 63,065 acres (from 367,120 acres 
to 430,185 acres) or 17 percent between 1960 and 1970 (Table 4.13b). 
Table 9.3 in Appendix B provides a listing of the amount of agri­
cultural land within incorporated places by county, region, and popula­
tion size classes of incorporated places for 1963, 1967, 1970, and 1973. 
In general, the absolute amount of agricultural land within incorporated 
places has increased each individual year. 
Incorporated place agricultural land per person within the incor­
porated place in 1970 averaged .21 acres across all population size 
Table 4.5. 1960 total agricultural land use acres within Iowa incorporated places divided by 1960 
total Iowa incorporated place land acres® 
Region 
10,001- 5,001- 2,501- 1,501- 1,500 Region 
50,000+ 50,000 10,000 5,000 2,500 or less total 
c 
.231 .496 .240 .510 .430 
(.218-.243) (.111-.582) (0.0-.337) (0.0-.996) (0.0-.996) 
« 
.291 .214 .376 .589 .779 .641 
(.291-.291) (.154-.319) (.180-.522) (.313-.605) (0.0-.852) (0.0-.852) 
.351 .324 .410 .352 .254 .331 
(.351-.351) (.296-.342) (.143-.654) (.090-.510) (0.0-.567) (0.0-.654) 
.400 * .477 .695 .253 .256 .393 
,400-.400) (.469-.488) (.695-.695) (.224-.292) (0.0-.302) (0.0-.695) 
.110 .375 .511 .657 .682 .600 
(.110-.110) (.375-.375) (.485-.550) (.408-.725) (.052-.972) (.052-.972) 
. 124 .345 .583 .474 .350 .366 
(.124-.124) (.111-.455) (.559-.597) (.441-.488) (.350-.350) (.111-.597) 
S^ources of data: Iowa Incorporated Place Survey, 1975, Appendix C, and unpublished agricultural 
land use data, Iowa Department of Revenue. 
T^he above coefficients represent the summation over incorporated place agricultural land use 
acres divided by the summation over incorporated place total land acres. The coefficients are not 
the arithmetic average of the individual incorporated place ratios. Coefficients in parentheses 
Indicate the individual incorporated place low to high coefficient range, 
A^ dash indicates that there was no incorporated place in the given size class in the region. 
F^or some categories, only one incorporated place was considered; hence, no coefficient range 
is presented. 
Table 4.5. Continued 
Region 50,000+ 
10,001-
50,000 
8 
9 
10 
11 
12 
13 
14 
.315 
(.315-.315) 
.113 
(.113-.113) 
.426 
(.426-.426) 
. 2 6 0  
( . 2 6 0 - . 2 6 0 )  
.155 
(.155-.155) 
.139 
(.139-.139) 
.138 
(.138-.138) 
.178 
(.178-.178) 
.302 
(.207-.428) 
.301 
(.121-.554) 
.387 
(.182-.540) 
15 . 066 
( .066- ,066)  
5,001- 2,501- 1,501- 1,500 Region 
10,000 5,000 2,500 or less total 
.352 .282 
(.056-.462) (.199-.336) 
.407 .358 
(.407-.407) (0.0-.646) 
.290 
(.290-.290) 
.222 .280 
(.221-.224) (.042-.554) 
.275 .469 
(.070-.607) (.170-.643) 
.433 .570 
(.268-.551) C
O C
O vO 1 
CM C
O 
.263 .186 
(.185-.344) (.053-.422) 
.216 .325 
(.216-.216) (.095-.440) 
.226 .311 CO CO CO 1 C
O O
 (.185-.378) 
.523 .370 
(.471-.608) (.370-.370) 
.073 .360 
(0.0-.128) (0.0-.719) 
.438 .805 
(.206-.527) (0.0-.865) 
.143 .777 
(.117-.176) (0.0-.868) 
.360 .684 
(.047-.434) (0.0-1.000) 
.453 .257 
(.039-.630) (.116-.900) 
.359 ,131 
(.224-.473) (0,0-.262) 
.456 .614 
(.405-.573) (.146-.831) 
.236 .610 
(.236-.236) (.137-.792) 
.341 
(.056-.608) 
.271 
(0.0-.719) 
.528 
(0.0-.865) 
.545 
(0 .0 - .868)  
.397 
(0 .0-1 .000)  
.309 
(.039-.900) 
.196 
(0.0-.473) 
.527 
(.095-.831) 
.413 
(.048-.792) 
Table 4.5. Continued 
Population size class 
10,001- 5,001- 2,501- 1,501- 1,500 Region 
Region 50,000+ 50,000 10,000 5,000 2,500 or less total 
16 - .190 .163 .609 .216 .419 .262 
(.090-.242) (.163-.163) (.609-.609) (.169-.249) (0.0-.545) (0.0-.609) 
Size 
class .286 .260 .301 .419 .457 .578 .435 
total (.113-.426) (.066-.554) (.048-.607) (0.0-.695) (0.0-.725) (0.0-1.000) (0.0-1.000) 
Table 4.6. 1970 total agricultural land use acres within Iowa incorporated places divided by 1970 
total Iowa incorporated place land acres^  
Region 
3 
4 
10,001- 5,001- 2,501- 1,501- 1,500 Region 
50,000+ 50,000 10,000 5,000 2,500 or less total 
c 
.. 
.310 .388 .240 ,509 .418 
(.202-.396) (.078-.486) (0.0-.337) (0.0-.996) (0.0-.996) 
.294 .214 .356 .543 .760 .617 
(.294-.294) (.103-.389) (.149-.493) (.140-.744) (0.0-.833) (0.0-.833) 
M  
.517 .286 .347 .250 .246 .318 
(.517-.517) (.224-.331) (.143-.632) (0.0-.365) (0.0-.524) (0.0-.632) 
.406 .445 .651 .198 .247 .388 
,406-.406)° (.394-.488) (.651-.651) (.178-.223) (0.0-.302) (0.0-.651) 
.398 .507 .478 .637 . 664 .591 
(.398-.398) (.507-.507) (.439-.512) (.356-.703) (.080-.912) (.080-.912) 
.378 .327 .523 ,417 .350 .397 
(.378-.378) (.136-.451) (.485-.544) (.415-.421) (.350-.350) (.136-.544) 
S^ources of data: Iowa Incorporated Place Survey, 1975, Appendix C, and unpublished agricultural 
land use data, Iowa Department of Revenue. 
'^iTie above coefficients represent the summation over incorporated place agricultural acres 
divided by the summation over incorporated place total land acres. The coefficients are not the 
arithmetic average of the individual incorporated place ratios. Coefficients in parentheses indicate 
the individual incorporated place low to high coefficient range. 
dash indicates that there was no incorporated place in the given size class in the region, 
F^or some categories, only one incorporated place was considered; hence, no coefficient range 
is presented. 
Table 4.6. Continued 
Population size class 
10,001- 5,001- 2,501- 1,501- 1,500 Region 
gion 50,000+ 50,000 10,000 5,000 2,500 or less total 
7 .441 .473 .311 .300 .487 .290 .414 
(.441-.441) (.473-.473) (.101-.400) (.232-.386) (.436-.536) (.290-.290) (.101-.536) 
8 .104 .625 .373 .425 .060 .295 .399 
(.104-.104) (.625-.625) (.373-.373) (0.0-.646) (0.0-.103) (0.0-.531) (0.0-.646) 
9 .525 .340 - .570 .585 .787 .570 
(.525-.525) (.207-.439) (.570-.570) (.169-,682) (0.0-.846) (0.0-.846) 
10 .307 .448 .439 .233 .142 .679 .456 
(.307-.307) (.418-.521) (.168-.535) (.061-.469) (.116-.176) (0.0-.781) (0.0-.781) 
11 .124 .352 .342 .445 .300 .590 .370 
(.124-.124) (.166-.514) (.049-.496) (.153-.600) (.086-.407) (.050-1.000) (.049-1.000) 
12 .394 .526 .409 .255 .301 
(.235-.499) (.274-.661) (.017-.581) (.114-.897) (.017-.897) 
13 .348 - .293 .172 .303 .122 .286 
(.348-.348) (.161-.494) (.026-.422) (.177-.414) (0.0-.256) (0.0-.494) 
14 _ - .280 .330 .468 .611 .529 
(.280-.280) (.131-.440) (.406-.552) (.143-.831) (.131-.831) 
15 .035 .259 .272 .194 .578 .378 
(.024-.062) (.180-.314) (.125-.378) (.194-.194) (.137-.780) (.024-.780) 
Table 4.6. Continued 
Population size class 
10,001- 5,001- 2,501- 1,501- 1,500 Region 
Region 50,000+ 50,000 10,000 5,000 2,500 or less total 
16 - .201 .321 .560 .178 .390 .281 
(.082-.247) (.321-.321) (.560-.560) (.154-.194) (0.0-.507) (0.0-.560) 
Size 
class .346 .378 .336 .400 .434 .537 .430 
total (.104-.525) (.024-.625) (.049-.535) (0.0-.661) (0.0-.744) (0.0-1.000) (0.0-1.000) 
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classes of incorporated places (Table 4.13b). The incorporated place 
1970 per capita agricultural land coefficient was .10 for incorporated 
places greater than 50,000 population, .12 for incorporated places 
50,000 to 10,000 and 10,000 to 5,000 population, .20 for incorporated 
places 5,000 to 2,500 population, .25 for incorporated places 2,500 
to 1,500 population, and .60 for incorporated places less than 1,500 
in population. Just as the smaller population size class incorporated 
places generally have a larger proportion of their total area in 
agricultural land, the smaller incorporated places consistently have 
a larger per capita agricultural land coefficient. Again, this may 
be the direct result of economic pressure. A large concentration of 
population has the effect of forcing land values up within and around 
the incorporated place resulting in a more intense use of land. 
Though this researcher could not find any comparable studies 
that estimated the proportion of agricultural land within cities, 
there are a few studies that deal with "vacant" land within incorporated 
places. However, no two studies define "vacant" land the same. 
Niedercom and Hear le (111, p. 6) found that on the average, 24 
percent of the area within American cities consists of vacant land. 
This statistic was based on a sample of 22 American cities with popula­
tions greater than 100,000 people. Their definition of vacant land 
included agricultural land, parking lots, and water area. Contrary 
to Niedercom's and Hearle's conclusion (111, p. 17) that vacant land 
in the larger American cities is rapidly disappearing, for Iowa incor­
porated places greater than 50,000 population, agricultural land has 
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increased on the average from more than 28 percent in 1960 to more 
than 34 percent of the total incorporated place area in 1970. 
An earlier study by Bartholomew (11, p. 123) disclosed that 44 
percent of land area in cities of 5,000 to 50,000 population, 44 per­
cent of land area in cities of 50,000 to 100,000 population, 36 per­
cent of land area in cities of 100,000 to 250,000 population, and 22 
percent of land area in cities of 250,000 to 300,000 population was 
vacant. Vacant land use in this earlier study was defined as a 
residual land use after all other developed nonagricultural land uses 
were considered. A later study, by Bartholomew (10, p. 73), of 28 
American cities of 50,000 or less population, and using his same 
definition of vacant land use, found that 47 percent of the total 
city area was vacant. 
To make the average agricultural land proportion calculated in 
this Iowa study comparable to the above studies, the average 7.5 per­
cent proportion (Table 4.1) devoted to undeveloped lots is added to 
the 43 percent figure (Table 4.6) to give a 50.5 percent average 
proportion of the Iowa incorporated place devoted to agriculture and 
vacant lots. If incorporated places of just less than 50,000 popula­
tion are considered, the corresponding coefficient is 53 percent 
(.454 + .075). From the above comparisons, Iowa seems to have a 
greater than U.S. average proportion of its incorporated place land 
area absorbed by "vacant" land use. 
The data developed here show that not only is the proportion of 
vacant land greater as less populous cities are examined, but also 
the range within a population group is greater as cities of lower 
105 
population are included. This result is consistent with a recent 
study done by Northam (113, p. 349) which derived an inverse regression 
relationship between "vacant" land per capita and city size. As the 
city size becomes greater, the amounts of vacant land per capita become 
less. 
The general conclusion reached with respect to Iowa agricultural 
land within incorporated places is that there are relatively large 
stocks of agricultural land within incorporated places in Iowa and 
that these stocks comprise a potential land resource of considerable 
value in terms of accommodating additional urban land use needs. In 
Table 9.4 in Appendix B, projections^  of future urban land use needs 
are compared with the amount of agricultural land within incorporated 
places existing in 1970 by counties and regions for 1980, 1990, 2000, 
2010, and 2020. Given projections of future urban land use needs, 
there is enough existing agricultural land within Iowa incorporated 
places to meet these needs on a regional basis for all but two regions, 
regions 11 and 13, to the year 2000 without having to annex or absorb 
2 
any additional acreage. Regions 11 and 13 can meet their urban land 
use needs on a regional basis by utilizing their agricultural land 
within incorporated places to the year 1990. On a county basis, 78 of 
See subsection IV.A.l.b.l), on projections of urban land use. 
2 These projections ignore any land quality restraints, such as 
slope and drainage, on the use of these lands for urban uses. How­
ever, given projections of future urban land use needs, 12 of the 16 
regions are expected to have more than 1,000 remaining acres of agri­
cultural land within incorporated places in the year 2000. 
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the 99 counties can meet their future urban land use needs to the year 
1990 just by utilizing the amount of agricultural land presently 
existing within their incorporated places.^  If a public land use 
policy includes as one of its objectives the desire to eliminate land 
use pressures and conflicts on the rural-urban fringe, then seeking 
a means whereby conversion of these large urban agricultural land 
stocks can be implemented should be considered. 
The large stocks of agricultural land within Iowa incorporated 
places add credence to Gaffney's (46) argument that urban land prices 
are uneconomically high and that the scarcity of urban land is an 
artificial one, maintained by the holdout of vastly underestimated 
supplies in anticipation of vastly overestimated future demands. 
The increasing amount of agricultural land within incorporated places 
might then be explained by relatively high urban land prices. These 
high urban land prices discourage building on lands within the incor­
porated place (perhaps best situated for new development) and divert 
construction to urban lands further out from the urban center. 
3) Incorporated place per capita land uses Between 1960 
and 1970, urban population density declined or incorporated places 
urban area per capita increased, in general, for every population size 
There is substantial variation among individual incorporated 
places with respect to the proportion of total land area in agricultural 
land uses (Tables 4.5 and 4.6). These projections are on a county 
level of aggregation and ignore possible individual incorporated place 
deviations between urban land needs and agricultural land availability 
within the incorporated place. 
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class incorporated place and for every region except region 9^ , On 
a statewide average basis, urban land per capita increased from .26 to 
.28 acres per capita from 1960 to 1970 (Table 4.13b). 
Tables 4.4 and 4.7 indicate that, from 1930 to 1973, residential 
land use per capita increased from .08 acres to .11 acres, commercial 
land use per capita increased from .006 to .02 acres, and manufacturing 
land use per capita increased from .006 to .014 acres. Niedercom 
and Hearle (111, p. 9) calculated coefficients of .01, .01, and .04 
for residential, commercial, and manufacturing land use per capita, 
respectively, from a sample of 22 large American cities. 
Coefficients of .08, .01, and .01 were calculated for residential, 
commercial, and manufacturing land use per capita, respectively, for 
Iowa incorporated places of 50,000 or more population. Commercial 
land use per capita varies little from the above U.S. wide coefficients, 
and it might be expected that large Iowa incorporated places would 
have much less urban acres per capita devoted to manufacturing land 
use compared to a cross-section of large American cities. What is 
surprising is the large Iowa urban residential land use per capita 
coefficient. But this is consistent with the general observation 
that Iowa has very few high density residential structures, for example, 
high rise apartment buildings. This is also consistent with the finding 
that the average price of Iowa agricultural real estate has in the 
past had little influence on Iowa urban land absorption per capita. 
(See subsection IV.A.l.b, on empirical study of urban growth in Iowa.) 
R^egion 9 is a relatively high nonagriculturally oriented region. 
Table 4.7. Iowa incorporated place per capita land uses^  
"1970" land use acres Population size class ,b 
1970 total population 50,000+ 10,001-50,000 5,001-10,000 
LUI/population'^  .080 
(.050-.229) 
.067 
(.024-.127) 
.093 
(.056-.295) 
LU2/population .010 
(.003-.029) 
.017 
(.001-.033) 
.022 
(.001-.076) 
LU3/population .014 
(.004-.023) 
.032 
(.003-.099) 
.013 
(.005-.051) 
3 
2 LU. .104 .116 .128 
1—1 
population 
LU4/population .019 
(.009-.031) 
.020 
(.007-.039) 
.027 
(.003-.129) 
4 
E LU. .123 .136 .155 
1—1 
population 
LU5/population .029 
(.001-.080) 
.034 
(0.0-.091) 
.075 
(0.0-.306) 
LU6/population .176 
(.049-.311) 
.139 
(.040-.485) 
.161 
(.011-.532) 
S^ources of data: Iowa Incorporated Place Survey, 1975, Appendix C, 
and 1970 U.S. Census of Population (194). 
T^he above coefficients represent the summation over incorporated 
place land use acres divided by the summation over incorporated place 
population. The coefficients are not the arithmetic average of the 
individual incorporated place ratios. Coefficients in parentheses 
indicate the individual incorporated place low to high coefficient range. 
L^Ul - residential and associated land use; LU2 - manufacturing and 
associated land use; LU3 - wholesale trade, retail trade, services, and 
associated land use; LU4 - recreational and associated land use; LU5 -
undeveloped land use; LU6 - other land uses. 
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Entire 
2,501-5,000 1,501-2,500 1,500 or less population 
.140 .199 .249 .110 
(.031-.475) (.054-.717) (0.0-.802) (0.0-.802) 
.038 .022 .007 .014 
(.001-.375) (0.0-.233) (0.0-.244) (0.0-.375) 
.023 .044 .028 .021 
(0.0-.173) (0.0-.209) (0.0-.245) (0.0-.245) 
.201 .265 .284 .145 
.018 
(0.0-.051) 
.027 
(0.0-.098) 
.219 .292 
.013 
(0.0-.264) 
.020 
(0.0-.264) 
.297 .165 
.041 
(0.0-.144) 
.255 
(0.0-.790) 
.022 
(0.0-.235) 
.294 
(0.0-1.537) 
.032 
(0.0-.274) 
.860 
(0.0-37.885) 
.036 
(0.0-.306) 
.268 
(0.0-37.885) 
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Table 4.2 indicates that manufacturing and associated land uses 
utilized on the average of .096 acres per employee in 1967, and 
commercial land uses utilized on the average of .154 acres per employee 
in 1967. For incorporated places of 50,000 or more population, the 
corresponding coefficients are .06 and .09, respectively. These com­
pare with coefficients of .034 and .047, respectively, derived from a 
sample of 22 large American cities (111, p. 15). Thus, large Iowa 
incorporated places use more than double the urban land per employee 
compared to the national average. This may reflect a surplus of land 
as a factor of production relative to other factors of production in 
Iowa compared to the national average. 
4) Incorporated place annexation frequencies and percentage 
changes in incorporated place land area from 1960 to 1970 Between 
1960 and 1970, it is estimated from the incorporated place survey that 
24.9 percent of Iowa's total incorporated places had a net increase 
in land area, while 25.3 percent had annexation of land area. In this 
same time period, it is estimated that only 1.6 percent of Iowa's total 
incorporated places had a net decline in land area, while 2.0 percent 
had de-annexation of land area (Tables 4.8 and 4.10). The percentage 
of incorporated places that had a net increase in total incorporated 
place area consistently declined on the average from the large to small 
incorporated place population size classes. The above relationship 
generally corresponds to the estimated percentage of Iowa incorporated 
places that had a given change in population from 1960 to 1970 (Table 
4.9). 
Table 4.8, Percentage of Iowa Incorporated places that had acreage annexation or de-annexation 
between 1960 and 1970® 
Population size class 
10,001- 5,001- 2,501- 1,501- 1,500 Row 
50,000+ 50,000 10,000 5,000 2,500 or less total 
(percent) 
Annexation 
Had 100.0 88.9 78.8 54.8 54.5 16.0 25.3 
Did not have 0.0 11.1 21.2 45.2 45.5 84.0 74.7 
Column total 0.7 2.1 3.9 5.0 6.9 81.2 100.0 
De-annexation 
Had 14.3 5.6 3.0 2.4 0.0 1.9 2.0 
Did not have 85.7 94.4 97.0 97.6 100.0 98.1 98.0 
Column total 0.7 2.1 3.9 5.0 6.9 81.2 100.0 
S^ource of data; Iowa Incorporated Place Survey, 1975, Appendix C. 
Table 4.9. Percentage of Iowa incorporated places that had a net decrease or increase In population 
from 1960 to 1970* 
Incorporated 
place net 
population 
change 
Population size class 
Row 
total 50,000+ 
10,001-
50,000 
5,001-
10,000 
2,501-
5,000 
1,501-
2,500 
1,500 
or less 
(percent) 
Decreased 28.6 22.2 33.3 33.3 36.4 59.4 54.4 
Increased 71.4 72.2 66.7 66.7 63.6 40.5 45.3 
Same 0.0 5.6 0.0 0.0 0.0 0.2 0.3 
Column total .7 2.2 3.9 5.0 7.0 81.2 100.0 
S^ource of data: Iowa Incorporated Place Survey, 1975, Appendix C, 
Table 4.10. Percentage of Iowa Incorporated places that had a net decrease or increase in total 
incorporated place land area from 1960 to 1970® 
Incorporated 
place net 
total land 
area change 
Population size class 
Row 
total 50,000+ 
10,001-
50,000 
5,001-
10,000 
2,501-
5,000 
1,501-
2,500 
1,500 
or less 
(percent) 
Decreased 0.0 0.0 0.0 2.4 0.0 1.9 1.6 
Increased 100.0 88.9 78.1 52.4 54.5 15.8 24.9 
Same 0.0 11.1 21.9 45.2 45.5 82.3 73.4 
Column total .7 2.2 3.8 5.0 7.0 81.3 100.0 
S^ource of data; Iowa Incorporated Place Survey, 1975. 
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The percentage of Iowa incorporated places that had annexation 
between 1960 and 1970 generally corresponds to similar calculations 
for the rest of the U.S. Fuguitt and Beale (45, p. 14) found that 
between 1960 and 1970, 60 percent of U.S. incorporated places of 2,500 
to 4,999 initial population had annexation, 70 percent of U.S. incor­
porated places of 5,000 to 9,999 population had annexation, 75 percent 
of U.S. incorporated places of 10,000 to 24,999 population had annexa­
tion, and 82 percent of U.S. incorporated places of 25,000 to 50,000 
population had annexation. The corresponding figures found for Iowa 
are, respectively, 54.8 percent, 78.8 percent, 88.9 percent for incor­
porated places of 10,000 to 50,000, and 100 percent for incorporated 
places of 50,000 plus population. 
Of the incorporated places of 50,000 or more population, 71.4 
percent had an increase in population, and 100 percent of the incor­
porated places in this size class had an increase in net land area 
between 1960 and 1970, Of the incorporated places of 1,500 or less 
population, 40.5 percent had an increase in population; however, only 
15.8 percent of the incorporated places in this population size class 
had a net increase in land area in the same period. Table 4.11 shows 
this phenomena more clearly in that 0 percent of those incorporated 
places greater than 50,000 in population that had increased in popula­
tion between 1960 and 1970 had no annexation of land, while 77.7 per­
cent of those incorporated places less than 1,500 in population that 
had increased in population had no annexation of land. Thus, the 
larger the population size class of the incorporated place, the more 
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Table 4.11. Percentage of Iowa incorporated places that had a net 
decrease or increase in population from 1960 to 1970 
compared with the percentage of Iowa incorporated places 
that had acreage annexation or de-annexation between 
1960 and 1970* 
Incorporated place net 
population change Population 
Decreased Increased Same Size class 
Annexation (percent) 
Had 
Did not have 
100.0 100.0 
0.0 0.0 
0.0 
0.0 
50,000+ 
Had 
Did not have 
100.0 84.6 
0.0 15.4 
100.0 
0.0 
10,001-
50,000 
Had 
Did not have 
63.6 86.4 
36.4 13.6 
0.0 
0.0 
5,001-
10,000 
Had 
Did not have 
35.7 64.3 
64.3 35.7 
0.0 
0.0 
2,501-
5,000 
Had 
Did not have 
37.5 64.3 
62.5 35.7 
0.0 
0.0 
1,501-
2,500 
Had 
Did not have 
11.5 22.3 
88.5 77.7 
0.0 
100.0 
1,500 
or less 
De-annexation 
Had 
Did not have 
0.0 20.0 
100.0 80.0 
0.0 
0.0 
50,000+ 
Had 
Did not have 
25.0 0.0 
75.0 100.0 
0.0 
0.0 
10,001-
50,000 
Had 
Did not have 
0.0 4.5 
100.0 95.5 
0.0 
0.0 
5,001-
10,000 
Had 
Did not have 
0.0 3.6 
100.0 96.4 
0.0 
0.0 
2,501-
5,000 
Had 
Did not have 
0.0 0.0 
100.0 100.0 
0.0 
0.0 
1,501-
2,500 
Had 
Did not have 
.3 4.2 
99.7 95.8 
0.0 
0.0 
1,500 
or less 
S^ource of data: Iowa Incorporated Place Survey, 1975. 
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likely it had experienced annexation corresponding with an increase 
in its population. 
There is no evidence for the converse, that the larger the popula­
tion size class of the incorporated place, the more likely it had de-
annexation corresponding with a decrease in its population. Table 4.11 
shows that 0 percent of those incorporated places greater than 50,000 
in population that decreased in population had de-annexation, while 
.3 percent of those incorporated places less than 1,500 in population 
that decreased in population had de-annexation. The fact that only 
2.0 percent (Table 4.8) of all Iowa's incorporated places had any de-
annexation of land and that only 1.6 percent (Table 4.10) had an actual 
net decline in land area indicates the irreversible nature of the 
urban land use process, even though there is much land within Iowa 
incorporated places not physically urbanized. 
Table 4.12 indicates that on the average, 16.8 percent of Iowa's 
incorporated place total 1960 land area had net land annexation between 
1960 and 1970. The percentage of the incorporated places total 1960 
land area that had net annexation consistently declined on the average 
from the large to small incorporated place population size classes. 
While over 37 percent of the incorporated places total 1960 land area 
with populations greater than 50,000 had net annexation, only 7.6 
percent of the total 1960 land area of incorporated places with popula­
tions between 1,500 and 2,500 had a net annexation of land. 
The negative 3.3 percent net annexation on the average for all 
incorporated places less than 1,500 in population results because of 
an extremely large net de-annexation of over 1,000 acres of agricultural 
Table 4.12. Change from 1960 to 1970 In total Iowa incorporated place land acres divided by 1960 
total Iowa Incorporated place land acres® 
Population size class^  
10,001- 5,001- 2,501- 1,501- 1,500 Region 
Region 50,000+ 50,000 10,000 5,000 2,500 or less total 
1 _c - .709 .031 0.0 .009 .081 
(.709-.709) (0.0-.133) (0.0-0.0) (0.0-.038) (0.0-.709) 
2 « .002 . .080 .179 .024 0.0 .020 
(.002-.002) (.024-.184) (0.0-.682) (0.0-.155) (0.0-0.0) (0.0-.682) 
3 » .096 .035 .103 .165 .014 .070 
(.096-.096) (.017-.051) (0.0-.336) (0.0-.381) (0.0-.071) (0.0-.381) 
4 .148 .. .120 0.0 .120 0.0 .108 
(.148-.148) (.003-.311) (0.0-0.0) (.070-.189) (0.0-0.0) (0.0-.311) 
5 1.225 .569 0.0 .002 .010 .138 
(1.225-1.225) (.569-.569) (0.0-0.0) (O.O-.Oll) (0.0-.413) (0.0-1.225) 
6 .790 .095 0.0 .019 0.0 .231 
(.790-.790) (0.0-.269) (0.0-0.0) (0.0-.027) (0.0-0.0) (0.0-.790) 
S^ource of data: Iowa Incorporated Place Survey, 1975. 
\'he above coefficients represent the summation over incorporated place net annexed acres divided 
by the summation over incorporated place total land acres. The coefficients are not the arithmetic 
average of the individual incorporated place ratios. Coefficients in parentheses indicate the 
individual incorporated place low to high coefficient range. 
dash indicates that there was no incorporated place in the given size class in the region. 
F^or some categories, only one incorporated place was considered; hence, no coefficient range 
is presented. 
Table 4.12. Continued 
Population size class 
10,001- 5,001- 2,501-
Region 50,000+ 50,000 10,000 5,000 
7 .789 1.134 .006 .101 
(.789-.789) (0.0-1.134) (0.0-.014) (.101-.101) 
8 .261 2.047 0.0 .268 
(.261-.261) (2.047-2.047) (0.0-0.0) (0.0-.574) 
9 .253 .376 
(.253-.253) (0.0-.952) 
10 .511 1.256 .040 .026 
(.511-,511) (.967-1.400) (.040-.040) (0.0-.093) 
11 .023 .128 .854 .549 
(.023-.023) (0.0-.311) (0.0-10.256) (.013-3.405) 
12 - - .311 .005 
(.211-.373) (0.0-.032) 
13 1.856 - .286 .002 
(1.856-1.856) (0.0-1.089) (0.0-.005) 
14 - - .127 0.0 
(.127-.127) (0.0-0.0) 
15 - .070 .197 .071 
(.036-.171) (0.0-.445) (0.0-.243) 
1,501- 1,500 Region 
2,500 or less total 
0.0 .125 .513 
(0.0-0.0) (.125-.125) (0.0-.789) 
.093 .005 .494 
(.061-.116) (0.0-.017) (0.0-2.047) 
.578 0.0 . 214 
(.128-.872) (0.0-0.0) (0.0-.952) 
.031 -.302 .119 
(0.0-.055) (-.399-0.0) (0.0-1.400) 
.044 .003 .126 
(.004-.156) (0.0-.088) (0.0-10.256) 
.005 .005 .046 
(0.0-.016) (0.0-.058) (0.0-.373) 
.096 .056 .579 
(0.0".251) (0.0-.094) (0.0-1.856) 
.040 .003 .021 
CO o
 1 
o
 
o
 (0.0-.019) (0.0-.127) 
0.0 0.0 .050 
(0.0-0.0) (0.0-0.0) (0.0-.445) 
Table 4.12. Continued 
Population size class 
10,001- 5,001- 2,501- 1,501- 1,500 Region 
Region 50,0001- 50,000 10,000 5,000 2,500 or less total 
16 - .091 - 1.780 .001 0.0 .096 
(.011-.100) (1.780-1.780) (0.0-.002) (0.0-0.0) (0.0-1.780) 
iSi?.e 
class .371 .518 .276 .112 .076 -.033 .168 
total (.023-1.856) (0.0-2.047) (0.0-10.256) (0.0-3.405) (0.0-.872) (0.0-.413) (0.0-10.256) 
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land in the incorporated place of Robins in region 10 between 1960 
and 1970.^  Higher percentage changes in the 1960 total incorporated 
place land area occurred in the larger population size class towns, and 
a majority of the absolute change in total incorporated place land 
area occurred in the larger populated incorporated places. Over 78 
percent of the change in total incorporated place nonagricultural land 
area between 1960 and 1970 occurred in incorporated places greater than 
2,500 in population (Table 4.35). 
5) Summary of urban land use trends in Iowa incorporated 
places and comparisons with other studies Between 1960 and 1970, 
there was an estimated increase of 92,015 total acres of Iowa nonagri­
cultural incorporated place land. This is a 19,2 percent increase 
over the estimated 1960 nonagricultural incorporated place base area 
data. Total incorporated place area increased an estimated 155,083 
acres, but when the estimated 63,068 acre increase of agricultural 
land within incorporated places is subtracted, we are left with the 
estimated 92,015 acre figure. The average acres of nonagricultural 
incorporated place land area per person (average land absorption coeffi­
cient) increased from .26 to .28 acres per capita between 1960 and 
This -.033 coefficient does not correspond with the data presented 
in Table 4.13, because Table 4.13 contains the incorporated place of 
Johnston in Polk County in region 11, which did not exist in 1960. If 
we consider all the acreage in Johnston as annexation, then this 
coefficient of -.033 becomes .001. It should also be noted that the 
data in Table 4.12 were derived from the incorporated place survey for 
those places greater than 2,500 in population, whereas the data in 
Table 4.13 were derived from census data on total incorporated place 
area for incorporated places greater than 2,500 in population. 
121 
1970, supporting the general notion^  of increased urban sprawl (Table 
4.13). 
Change in nonagricultural incorporated place land area between 
1960 and 1970 divided by change in urban population between 1960 and 
1970 (marginal land absorption coefficient) was calculated for all 
regions that had both a positive change in nonagricultural incorporated 
place land area and a positive change in urban population. On a state­
wide basis, the marginal land absorption coefficient between 1960 and 
1970 was estimated at .4 acre of nonagricultural incorporated place 
land per capita increase in incorporated place population. (See Tables 
4.13a, 4.13b, and 4.13c for a regionalization of the above coefficients.) 
Of the 92,015 total acres of nonagricultural incorporated place 
land increase, 29.8 percent (27,470) came from incorporated places of 
50,000 or more population, 25.2 percent (23,235) came from incorporated 
places of 10,000 to 50,000 population, 15.1 percent (13,960) came from 
incorporated places of 5,000 to 10,000 population, 8.5 percent (7,909) 
came from incorporated places of 2,500 to 5,000 population, 4.8 per­
cent (4,437) came from incorporated places of 1,500 to 2,500 population, 
and 16.3 percent (15,001) came from incorporated places of less than 
1,500 in population. 
The average land absorption coefficient increased consistently 
from 1960 to 1970 on the average for all size classes of incorporated 
IZhis is consistent with general urban sprawl trends in the rest 
of the U.S. For example, Otte (114) found that acres of land area 
per person in urban parts of Standard Metropolitan Statistical Areas 
increased on the average for the U.S. from .179 to .204 acres per 
person between 1960 and 1970. 
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Table 4.13a. Iowa incorporated place land use data table key 
Number Description 
1 1970 population within incorporated places^  
2 1960 population within incorporated places^  
3 1970 total land acres within incorporated places^  
4 1960 total land acres within incorporated places^  
5 1970 agricultural land acres within incorporated places^  
6 1960 agricultural land acres within incorporated places^  
7 1970 incorporated place nonagricultural land acres 
(= 3-5) 
8 1960 incorporated place nonagricultural land acres 
(= 4-6) 
9 Change in population from 1960 to 1970 within 
incorporated places (= 1-2) 
10 1970 incorporated place average nonagricultural land 
absorption coefficient (= 7/1) 
11 1960 incorporated place average nonagricultural land 
absorption coefficient (= 8/2) 
12 Change in incorporated place nonagricultural land acres 
from 1960 to 1970 (= 7-8) 
13 Incorporated place 1960 to 1970 average nonagricultural 
land absorption coefficient (= (10+11)/2) 
14 Incorporated place 1960 to 1970 marginal nonagricultural 
land absorption coefficient 
S^ources of data: 1970 and 1960 U.S. Census of Population (193, 
194). 
S^ources of data: Iowa Incorporated Place Survey, 1975, and 1970 
U.S. Census of Population (194) for 1970 land area within incorporated 
places greater than 2,500 in population in 1970. 
S^ources of data: Iowa Incorporated Place Survey, 1975, and U.S. 
Department of Commerce Area Measurement Reports (181) for 1960 land 
area within incorporated places greater than 2,500 in population in 1970. 
Source of data: Unpublished agricultural land use data, Iowa 
Department of Revenue. 
Table 4.13b. Iowa incorporated place land use data by 16 regions 
1 2 3 4 5 6 
Region 1 47,724 47,018 21,203 19,960 8,872 8,578 
Region 2 107,555 108,431 87,173 85,337 53,793 54,720 
Region 3 94,309 89,530 41,868 36,064 13,293 11,952 
Region 4 122,779 124,667 54,407 52,844 21,104 20,791 
Region 5 83,028 80,120 62,686 55,840 37,054 33,497 
Region 6 54,573 49,197 23,632 18,133 9,386 6,637 
Region 7 147,377 132,737 72,830 46,709 30,141 15,913 
Region 8 152,378 142,189 60,714 41,253 24,205 11,172 
Region 9 169,602 137,992 85,874 69,974 48,934 36,917 
Region 10 242,239 194,249 96,082 80,524 43,847 43,859 
Region 11 415,092 368,468 158,757 131,024 58,805 52,072 
Region 12 58,465 57,984 70,384 68,671 21,151 21,241 
Region 13 130,894 125,133 51,906 33,929 14,848 6,634 
Region 14 33,081 34,094 34,427 33,671 18,230 17,744 
Region 15 86,699 92,232 47,781 45,318 18,076 18,722 
Region 16 87,943 88,576 30,041 25,431 8,446 6,671 
State 
total 2,033,738 1,872,617 999,765 844,682 430,185 367,120 
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7 8 9 10 11 12 13 14 
12,331 11,382 707 0.26 0.24 949 0.25 0.44 
33,380 30,616 -877 0.31 0.28 2,764 0.30 0.48 
28,574 24,114 4,780 0.30 0.27 4,462 0.29 0.54 
33,304 32,054 -1,890 0.27 0.26 1,250 0.26 0.33 
25,635 22,347 2,906 0.31 0.28 3,288 0.29 0.50 
14,246 11,496 5,376 0.26 0.23 2,750 0.25 0.40 
42,689 30,797 14,641 0.29 0.23 11,892 0.26 0.76 
36,508 30,082 10,189 0.24 0.21 6,426 0.23 0.58 
36,941 33,059 31,610 0.22 0.24 3,883 0.23 0.12 
52,234 36,664 47,991 0.22 0.19 15,571 0.20 0.32 
99,953 78,952 46,625 0.24 0.21 20,999 0.23 0.35 
49,232 47,432 480 0.84 0.82 1,801 0.83 0.53 
37,058 27,294 5,759 0.28 0.22 9,763 0.25 1.05 
16,199 15,927 -1,012 0.49 0.47 273 0.48 0.10 
29,705 26,596 -5,533 0.34 0.29 3,109 0.32 1.01 
21,595 18,760 -633 0.25 0.21 2,835 0.23 0.30 
569,584 477,572 161,119 0.28 0.26 92,015 0.27 0.40 
Table 4.13c. Iowa incorporated place land use data by population 
size classes 
Size class 1 2 3 4 5 
50,000+ 
Region 4 85,925 89,159 33,280 32,896 13,507 
Region 7 75,533 71,755 37,888 20,096 16,715 
Region 8 62,309 56,606 10,496 8,384 1,089 
Region 9 98,469 88,981 39,544 31,558 20,745 
Region 10 110,642 92,035 32,448 19,136 9,951 
Region 11 200,587 208,982 40,448 40,384 4,996 
Region 13 60,348 55,641 25,856 10,624 8,997 
Size class total 693,813 663,159 219,960 163,078 76,000 
10,001-50,000 
Region 2 30,491 30,642 9,747 9,706 2,868 
Region 3 10,278 8,864 5,248 2,752 2,713 
Region 5 31,263 28,399 9,280 4,352 3,692 
Region 6 26,219 22,521 9,344 4,672 3,530 
Region 7 29,597 21,195 10,304 4,160 4,878 
Region 8 34,719 33,589 21,184 6,592 13,230 
Region 9 44,531 32,531 13,824 10,368 4,703 
Region 10 64,878 44,325 19,072 8,320 8,549 
Region 11 98,467 72,622 36,481 29,704 12,854 
Region 15 40,834 44,924 10,560 9,600 365 
Region 16 60,993 63,993 15,680 13,696 3,158 
Size class total 472,270 403,605 160,724 103,922 60,540 
5,001-10,000 
Region 1 15,193 14,717 4,608 3,776 1,429 
Region 2 21,730 21,824 6,784 5,952 1,450 
Region 3 16,699 15,655 4,864 4,608 1,391 
Region 4 15,431 14,491 6,784 5,952 3,020 
Region 5 8,488 8,520 4,032 2,432 2,045 
Region 6 14,856 12,932 5,376 4,800 1,759 
Region 7 18,153 17,593 6,912 6,144 2,148 
Region 8 5,677 5,909 1,792 1,792 669 
Region 10 12,447 8,394 6,848 2,368 3,008 
Region 11 45,635 34,198 18,452 10,396 6,307 
Region 12 14,598 12,612 5,824 4,288 2,297 
Region 13 29,953 30,129 10,560 8,512 3,098 
Region 14 8,234 7,667 3,380 3,000 948 
Region 15 20,255 19,725 7,537 6,354 1,954 
Region 16 7,007 7,339 4,000 2,526 1,285 
Size class total 254,356 231,705 97,753 72,900 32,808 
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6 7 8 9 10 11 12 13 14 
13,144 19,773 19,752 -3,234 0.23 0.22 21 0.23 0.00 
6,339 21,173 13,757 3,778 0.28 0.19 7,416 0.24 1.96 
944 9,407 7,440 5,703 0.15 0.13 1,967 0.14 0.34 
13,444 18,799 18,114 9,488 0.19 0.20 685 0.20 0.07 
4,974 22,497 14,162 18,607 0.20 0.15 8,335 0.18 0.45 
6,267 35,452 34,117 -8,395 0.18 0.16 1,335 0.17 0.00 
1,476 16,859 9,148 4,707 0.28 0.16 7,711 0.22 1.64 
46,588 143,960 116,490 30,654 0.21 o
 
00
 
27,470 0.19 0.62 
2,827 6,879 6,879 -151 0.23 0.22 0 0.23 0.00 
965 2,535 1,787 1,414 0.25 0.20 748 0.22 0.53 
480 5,588 3,872 2,864 0.18 0.14 1,716 0.16 0.60 
579 5,814 4,093 3,698 0.22 0.18 1,721 0.20 0.47 
574 5,426 3,586 8,402 0.18 0.17 1,840 0.18 0.22 
1,175 7,954 5,417 1,130 0.23 0.16 2,537 0.20 2.25 
3,134 9,121 7,234 12,000 0.20 0.22 1,887 0.21 0.16 
2,502 10,523 5,818 20,553 0.16 0.13 4,705 0.15 0.23 
11,500 23,627 18,204 25,845 0.24 0.25 5,423 0.25 0.21 
633 10,195 8,967 -4,090 0.25 0.20 1,228 0.22 2.51 
2,604 12,522 11,092 -3,000 0.21 0.17 1,430 0.19 0.00 
26,973 100,184 76,949 68,665 0.21 0.19 23,235 0.20 0.28 
874 3,179 2,902 476 0.21 0.20 277 0.20 0.19 
1,275 5,334 4,677 -94 0.25 0.21 657 0.23 0.57 
1,493 3,473 3,115 1,044 0.21 0.20 358 0.20 0.34 
2,838 3,764 3,114 940 0.24 0.21 650 0.23 0.47 
912 1,987 1,520 -32 0.23 0.18 467 0.21 0.00 
1,655 3,617 3,145 1,924 0.24 0.24 472 0.24 0.25 
2,162 4,764 3,982 560 0.26 0.23 782 0.24 0.54 
730 1,123 1,062 -232 0.20 0.18 61 0.19 0.00 
526 3,840 1,842 4,053 0.31 0.22 1,998 0.26 0.49 
2,856 12,145 7,540 11,437 0.27 0.22 4,605 0.24 0.39 
1,857 3,527 2,431 1,986 0.24 0.19 1,096 0.22 0.55 
2,239 7,462 6,273 -176 0.25 0.21 1,189 0.23 0.48 
648 2,432 2,352 567 0.30 0.31 80 0.30 0.14 
1,439 5,583 4,915 530 0.28 0.25 668 0.26 0.69 
411 2,715 2,115 -332 0.39 0.29 600 , 0.34 0.00 
21,915 64,945 50,985 22,651 0.26 0.22 13,960 0.24 0.42 
Table 4.13c. Continued 
Size class 1 2 3 4 5 
2,501-5,000 
Region 1 10,434 9,999 4,160 3,840 1,616 
Region 2 12,032 11,184 5,952 5,184 2,117 
Region 3 26,891 23,981 13,504 11,328 4,683 
Region 4 3,154 3,176 2,880 2,816 1,874 
Region 5 12,126 11,644 5,952 5,952 2,845 
Region 6 6,223 6,150 4,416 4,224 2,308 
Region 7 6,333 5,859 2,176 1,792 653 
Region 8 18,072 15,531 12,299 9,758 5,225 
Region 9 2,520 1,546 2,432 832 1,387 
Region 10 18,571 18,103 5,574 5,305 1,298 
Region 11 14,465 10,076 5,376 4,558 2,394 
Region 12 10,910 10,852 7,105 7,073 3,736 
Region 13 10,982 10,637 4,727 4,721 811 
Region 14 5,664 5,523 3,584 3,456 1,181 
Region 15 6,869 7,353 3,072 2,752 837 
Region 15 3,139 2,560 1,920 768 1,075 
Size class total 168,385 154,174 85,129 74,359 34,040 
1,501-2,500 
Region 1 5,159 4,654 1,848 1,848 443 
Region 2 12,407 11,163 8,416 8,221 4,567 
Region 3 13,008 11,209 5,071 4,376 1,266 
Region 4 5,772 5,835 2,633 2,350 521 
Region 5 12,787 12,881 13,034 13,004 8,305 
Region 6 5,971 5,967 3,205 3,146 1,337 
Region 7 8,195 7,969 6,255 6,255 3,049 
Region 8 6,026 5,586 1,774 1,623 106 
Region 9 7,893 5,484 7,804 4,946 4,567 
Region 10 5,581 5,326 1,440 1,397 204 
Region 11 10,684 8,242 6,849 6,558 2,056 
Region 12 5,155 5,534 3,142 3,127 1,286 
Region 13 6,889 6,625 3,469 3,165 1,052 
Region 14 8,429 8,549 4,807 4,623 2,248 
Region 15 2,577 2,492 1,179 1,179 229 
Region 16 5,572 5,079 1,728 1,728 307 
Size class total 122,105 112,595 72,654 67,546 31,543 
1,500 or less 
Region 1 16,938 17,648 10,587 10,496 5,384 
Region 2 30,895 33,618 56,274 56,274 42,791 
Region 3 27,433 29,821 13,181 13,000 3,240 
Region 4 12,497 12,006 8,830 8,830 2,182 
Region 5 18,364 18,676 30,388 30,100 20,167 
Region 6 1,304 1,627 1,291 1,291 452 
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6 7 8 9 10 11 12 13 14 
1,903 2,544 1,937 435 0.24 0.19 607 0.22 1.40 
1,951 3,835 3,233 848 0.32 0.29 602 0.30 0.54 
4,549 8,821 6,679 2,910 0.33 0.28 2,142 0.30 0.67 
1,956 1,006 860 -22 0.32 0.27 146 0.29 0.00 
3,042 3,107 2,910 482 0.26 0.25 197 0.25 0.16 
2,461 2,108 1,763 73 0.34 0.29 345 0.31 1.57 
506 1,523 1,286 474 0.24 0.22 237 0.23 0.50 
3,492 7,074 6,266 2,541 0.39 0.40 808 0.40 0.32 
241 1,045 591 974 0.41 0.38 454 0.40 0.47 
1,485 4,276 3,820 468 0.23 0.21 456 0.22 0.37 
2,137 2,982 2,421 4,389 0.21 0.24 561 0.22 0.13 
4,030 3,369 3,043 58 0.31 0.28 326 0.29 1.04 
880 3,916 3,841 345 0.36 0.36 75 0.36 0.06 
1,123 2,403 2,333 141 0.42 0.42 70 0.42 0.00 
855 2,235 1,897 -484 0.33 0.26 338 0.29 0.00 
468 845 300 579 0.27 0.12 545 0.19 0-94 
31,179 51,089 43,180 14,211 0.30 0.28 7,909 0.29 0.40 
443 1,405 1,405 505 0.27 0.30 0 0.29 0.00 
4,842 3,849 3,378 1,244 0.31 0.30 471 0.31 0.38 
1,540 3,804 2,837 1,800 0.29 0.25 968 0.27 0.52 
593 2,112 1,757 -64 0.37 0.30 356 0.33 0.00 
8,541 4,730 4,463 -96 0.37 0.35 266 0.36 0.41 
1,490 1,868 1,656 4 0.31 0.28 212 0.30 0.22 
3,272 3,206 2,983 226 0.39 0.37 223 0.38 0.48 
118 1,668 1,505 440 0.28 0.27 163 0.27 0.37 
2,166 3,238 2,782 2,409 0.41 0.51 457 0.46 0.19 
200 1,236 1,198 255 0.22 0.22 38 0.22 0.00 
2,358 4,792 4,199 2,442 0.45 0.51 593 0.48 0.20 
1,415 1,855 1,712 -380 0.36 0.31 143 0.33 0.00 
1,136 2,418 2,029 264 0.35 0.31 388 0.33 0.79 
2,107 2,559 2,515 -120 0.30 0.29 45 0.30 0.43 
278 950 901 86 0.37 0.36 49 0.37 0.57 
374 1,421 1,354 493 0.26 0.27 66 0.26 0.13 
30,873 41,111 36,674 9,508 0.34 0.33 4,438 0.33 0.30 
5,358 5,203 5,138 -709 0.31 0.29 65 0.30 5.00 
43,825 13,483 12,449 -2,724 0.44 0.37 1,034 0.40 0.00 
3,305 9,941 9,696 -2,388 0.36 0.33 246 0.34 0.29 
2,260 6,649 6,571 490 0.53 0.55 77 0.54 0.09 
20,522 10,223 9,582 -312 0.56 0.51 642 0.53 0.54 
452 839 839 -323 0.64 0.52 0 0.58 0.00 
Table 4.13c. Continued 
Size class 1 2 3 4 5 
Region 7 9,566 8,366 9,295 8,262 2,698 
Region 8 25,575 24,968 13,169 13,104 3,886 
Region 9 16,189 9,450 22,270 22,270 17,532 
Region 10 30,120 26,066 30,700 43,998 20,837 
Region 11 45,254 34,348 51,151 39,424 30,198 
Region 12 27,802 28,986 54,313 54,183 13,832 
Region 13 22,722 22,101 7,294 6,907 890 
Region 14 10,754 12,355 22,656 22,592 13,853 
Region 15 16,164 17,738 25,433 25,433 14,691 
Region 16 11,232 9,605 6,713 6,713 2,621 
Size class total 322,809 307,379 363,545 362,877 195,254 
State total 2,033,738 1,872,617 999,765 844,682 430,185 
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6 7 8 9 10 11 12 13 14 
3,060 6,597 5,203 1,201 0.69 0.62 1,394 0.66 1.16 
4,713 9,282 8,392 607 0.36 0.34 890 0.35 0.77 
17,932 4,738 4,338 6,739 0.29 0.46 400 0.38 0.06 
34,172 9,862 9,824 4,055 0.33 0.38 39 0.35 0.01 
26,954 20,955 12,471 10,907 0.46 0.36 8,482 0.41 0.77 
13,939 40,481 40,246 -1,184 1.46 1.39 236 1.42 0.30 
903 6,403 6,003 619 0.28 0.27 400 0.28 0.01 
13,866 8,805 8,727 -1,600 0.82 0.71 78 0-76 0.00 
15,517 10,742 9,916 -1,575 0.66 0.56 826 0.61 0.00 
2,814 4,092 3,899 1,627 0.36 0.41 194 0.39 0.12 
209,592 168,295 153,294 15,430 0.52 0.50 15,003 0.51 0.41 
367,120 569,584 477,572 161,119 0.28 0.26 92,015 0.27 0.40 
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places. Also, the average land absorption coefficient generally 
increases, moving from the large population size class incorporated 
places to the smaller size class incorporated places.^  The marginal 
land absorption coefficient did not show this same relationship between 
different size classes of incorporated places. (See Tables 4.13a, 
4.13b, and 4.13c for a size class regionalization of the above coeffi­
cients.) 
This researcher could find no other studies with which to exactly 
compare the magnitudes of the above Iowa incorporated place land 
absorption and proportion coefficients with other areas of the U.S. 
This was due to different methods and procedures used in the other 
studies. Generally, the coefficients developed here for Iowa are much 
more refined than those calculated previously for the rest of the 
United States. For example, Spaulding and Heady (149) calculated only 
constant average urban land absorption coefficients for different 
multi-county agricultural producing areas in the U.S. for the period 
of 1960 to 1970. These coefficients ranged in magnitude from .61 acres 
per capita in the producing area containing most of the state of Maine 
to a low of .07 acres per person in the producing area containing New 
York City. The coefficient for the producing area containing Chicago 
was .11 acres per capita. 
Spaulding and Heady defined urban land as corresponding to urban 
places of 2,500 or more population and having a population density 
T^his is consistent with Clawson et al.'s (29, p. 84) finding 
that there is a direct relationship between size of population and 
average density. 
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greater than 500 people per square mile (149, p. 8). This Iowa study 
looked at all population size incorporated places. Spaulding and 
Heady used 1960 U.S. census incorporated place area data for incor­
porated places greater than 2,500 in population in 1960, whereas this 
Iowa study used 1967 area measurement report data (181) (generally 
considered more accurate) for 1960 total incorporated place area 
greater than 2,500 in population. Finally, Spaulding and Heady con­
sidered the total area within the incorporated place as urban land 
area, whereas this Iowa study subtracted the agricultural land area 
within each incorporated place to calculate "urban" land area. 
This Iowa study calculated a constant average urban incorporated 
place land absorption coefficient for the period of 1960 to 1970 of 
.27 acres per capita, considering all population size classes of 
incorporated places. If just incorporated places greater than 2,500 
in population are considered, this coefficient drops to .21 acres per 
capita. If just total land area within the incorporated place is 
considered, this coefficient increases to .31 acres per capita for 
incorporated places greater than 2,500 in population. Regardless of 
the coefficient considered, the Iowa constant average land absorption 
coefficient is considerably higher than most of those calculated for 
various parts of the country in the Spaulding and Heady study. 
In a study by Otte (114, p. 5), constant marginal land absorption 
coefficients for urban parts of SMSA's were calculated for the period 
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1950 to 1970 for different regions within the U.S.^  For the Com 
Belt region, he calculated a constant marginal land absorption coeffi­
cient of .46 acres per capita, and for the 48 states a constant marginal 
land absorption coefficient of .32 acres per capita. Using the exact 
same definitions that Otte used and the same census data, a constant 
marginal land absorption coefficient of .7 acres per capita for the 
2 
state of Iowa was calculated. Again, regardless of the criteria used, 
it is apparent that Iowa's incorporated place land absorption per 
capita is considerably higher than the Com Belt average and much 
higher than the national average. It might be concluded that in Iowa, 
where land is ample and relatively cheap, it has tended to be used 
extensively and even extravagantly. 
The large number of cities included in the analysis of urban 
land use trends suggested that an analysis according to city popula­
tion size and régionalisation might be meaningful. Though little 
analysis was made on regional comparisons of coefficients because of 
research time constraints, the data are available for future investi­
gations. In some cases, the grouping of coefficients by incorporated 
A^n SMSA (Standard Metropolitan Statistical Area) is a group of 
counties defined as an entire area in and around a city of at least 
50,000 people in which activities form an integrated economic and 
social system. Urban parts of SMSA's are comprised of "urbanized area" 
within an SMSA as delineated by the census, plus additional urban places 
of over 2,500 population. The Census Bureau's major objective in 
delineating urbanized areas is to enable separation of urban and rural 
populations near the larger cities. 
2 This Iowa coefficient was calculated with the assistance of 
Robert Otte, Agricultural Economist, U.S. Department of Agriculture, 
in a private communication, March 1975. 
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place population size classes pointed out significant correlations, 
and in other cases there is an obvious lack of correlation. 
The above data set provides much raw material for future analysis. 
The primary purpose of this subsection was to compare the derived Iowa 
incorporated place land use coefficients with land use coefficients 
derived for other American incorporated places. Future analysis may 
want to further investigate Iowa land use interrelationships among 
the different population size classes of incorporated places and 
spatial regions. For example, a study of urban hierarchies, such as 
central cities and their satellite cities and the corresponding land 
use patterns, would be a logical extension of this study. Urban land 
use patterns may be strikingly different if incorporated place hier­
archies are considered rather than individual incorporated places, 
in that certain land uses in the central city are utilized by people 
living in satellite cities and vice versa. Bartholomew (10, p. 120) 
initiated this type of investigation more than 20 years ago, but little 
land use research has followed up on this. Related to this type of 
investigation is the hypothesis that local pecularities will often 
cause significant variations in the amount of land used for a particular 
purpose in a given incorporated place. For example, a summer resort 
incorporated place may have a high proportion of residential land use. 
Examination of individual incorporated place high and low range land 
use proportions and per capita land use coefficients in this study 
reveal wide ranges from calculated averages. Further examination of 
those individual incorporated places that deviate widely from the norm 
is needed. 
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b. Empirical study of urban growth in Iowa In this subsection, 
a modified application of an econometric model suggested by Muth (105), 
and tested by Rao (122) in California, is made for urban growth in 
Iowa. The results of this investigation are then compared with other 
studies. Muth's classic 1961 article is one of the few theoretical 
studies of the specific conversion of rural land to urban land. The 
general framework of Muth's paper is a Von Thunen-like model of land 
use determination which postulates a market for commodities at some 
fixed point in space, around which land of homogenous physical character­
istics extends to an infinite distance. Firms of two competitive 
industries locate on this land. The two firms could be assumed to be 
urban services and agricultural production. Muth's model is concerned 
with long-run locational equilibrium conditions. 
Muth's model conceives of a regression analysis of changes in the 
land area used for urban purposes as being a function of the relative 
changes in demand for the products of the two industries.^  His model 
implies that the form of the equation will be linear. 
This section is concerned with empirically testing the applicability 
of the above model. One of the principal reasons for the noticeable 
absence of regression studies involving changes in urban land area is 
the lack of data on the number of acres of urban land that are annually 
converted from rural to urban uses. Even for this study, annual time 
Muth's model also suggested that change in urban land area was a 
function of technology, price gradients (reflecting changes in trans­
portation costs), and nonland costs. The regression equation for 
empirical testing here will only test demand variables because of 
limitations of data. 
136 
series data on the conversion of rural to urban land uses were not 
available. Data that were available were the change in urban land use 
from 1960 to 1970 for 81 counties in Iowa. 
Urban land uses for this regression study include a conglomeration 
of all nonagricultural land uses within incorporated places greater 
than or equal to 2,500 in population in 1970. There were 18 counties 
out of Iowa's 99 counties in 1970 that did not have any incorporated 
places of 2,500 population or greater. Thus, urban land area, as 
defined by this study, is the total number of acres inside incorporated 
places' boundaries greater than 2,500 population minus acres assessed 
for agricultural uses. Urban land includes the total number of acres 
devoted to residential, commercial, and industrial land uses and land 
uses that are auxiliary to urban uses, such as land under roads, schools, 
and undeveloped nonagricultural land uses. 
Since equilibrium in the commodity market is assumed, a deflated 
average value of farmland and buildings per acre is used to reflect 
quantity demanded of agricultural commodities through derived demand. 
Quantity demanded of urban services is reflected by urban population 
and deflated aggregate family income. Information on the sources of 
these data, along with a listing of the data, is found in Appendix B. 
Let us assume that urban growth starts when population increases, 
that is, when a county gains urban population, the immediate effect 
will be the absorption of more land necessitated by the increase in 
population. Even though there is no increase in urban population, 
change in residential habits induced by changes in personal income 
and preference for lower density residential quarters may also tend 
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to increase total urban land area. Thus, population and income are 
expected to have coefficients with positive signs and explain most 
of the change in urban land area. 
Considering that urban services and agricultural production 
compete for land use, an increase in the price of agricultural land 
(reflecting an increased demand for agricultural land) may be expected 
to have an adverse effect on urban land growth, in that private urban 
land uses must outbid the going price per acre that agriculture is 
able to pay. 
Using ordinary least squares regression, change in county urban 
land from 1960 to 1970 was regressed on change in county urban popula­
tion from 1960 to 1970,^  on change in county deflated average value 
2 
of farmland and buildings per acre from 1960 to 1970, and on change 
Urban land is here defined as all nonagricultural land within 
each county within the boundaries of incorporated places greater than 
2,500 in population in 1970. Urban population is defined as all 
population within each county residing within incorporated places 
greater than 2,500 in population in 1970. Incorporated places greater 
than 2,500 in population were used because of the availability of 
census land use data for this population size class. Also, of the 
net Iowa population growth between 1960 to 1970, all of it occurred 
within incorporated places. The population living in unincorporated 
places declined. Of the total population growth in incorporated 
places between 1960 to 1970, 95 percent of it occurred in incorporated 
places greater than 2,500 in population. 
2 The choice of this average land price variable as a surrogate 
for price at the urban perimeter is reasonable, since there is a 
gradient of land prices decreasing away from the urban area, and 
since factors affecting the average price affect prices all along 
this gradient. 
138 
in deflated aggregate county income from 1960 to 1970. (See equation 2, 
2 
Table 4.14.) All hypothesized signs were found to exist. 
There is significant collinearity, or a fixed relationship, between 
(change in urban county population) and (change in deflated 
aggregate county income), as indicated by the degree of closeness of 
the linear relationship between X^  and X^  (.88) (Table 4.15). This 
multi-collinearity makes it difficult to obtain precise estimates of 
the relative effects of X^  and X^ . 
Heteroscedasticity, nonconstant variance of che error terms, 
appeared to be within acceptable bounds for this model. A plot of 
the residuals revealed no systematic expansion or contraction with 
respect to the arrangement of the residuals providing no suspicion 
of nonconstant variance of the residuals (123, p. 117). 
Autocorrelation, serial correlation in the error terms of each 
observation, is hypothesized to be of no problem in this model. The 
hypothesis of nonserial correlation (independent distribution of the 
dependent variables) implies that if the change in urban land use in 
T^his formulation is quite unlike that used by most economists 
(18) who have spent much effort calculating the factors affecting the 
price of land. Present day econometricians continue to generally 
assume quantity rather than price as dependent in the demand equation. 
2 The regression equation was initially specified in terms of 
change in deflated income per capita, but since change in deflated 
income per capita is negatively linearly related to change in popula­
tion and because of the dominance of the population variable in the 
equation, change in deflated per capita income has a negative coeffi­
cient with respect to change in urban land use. Therefore, the equa­
tion was respecified in terms of change in deflated absolute income. 
Table 4.14. County urban land use regression^  
Regression results 
Equa­
tion 
number 
Inde­
pendent 
variable^  
Number 
of 
counties Constant *2 X3 D.F. D.W. F 
1 Y 79 275.44 .28 77 1.97 .80 
(18.18)*** 
2 Y 81 263.58 .21 -3.27 .00002 77 1.91 .72 70.91** 
(4.41)*** (-.53) (2.61)*** 
3 Y 81 100.03 .21 .00002 78 1.91 .72 107.20** 
(4.40)*** (2.62)*** 
4 Y 81 495.84 .32 -3.22 78 1.97 .70 95.82** 
(13.64)*** (-.51) 
5 Y 81 334.58 .32 79 1.97 .70 
(13.89)*** 
6 Y 81 -136.49 -.71 .00005 78 2.06 .65 78.08** 
(-.10) (12.30)*** 
7 Y 81 -171.56 .00005 79 2.05 . 66 
(12.57)*** 
8 Y 81 130.37 14.52 79 2.10 .008 
(1.28)* 
T^he top numbers are O.L.S. regression coefficients, and the numbers in parentheses are t 
statistics for each coefficient. 
= change in county urban land use acres, 1960 to 1970; = change in county urban population, 
1960 to 1970; X2 = change in deflated average county value of farm land and buildings per acre, 1959 
to 1969; and X3 = change in deflated aggregate county income, 1959 to 1969. 
***Indicates significance under .005 for one tail t test. 
**Indicate8 significance under .01 for one tail t test. 
I^ndicates significance under .15 for one tail t test. 
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Table 4.15. Simple correlation coefficients 
use regression 
for county urban land 
1^ Y 3^ 2^ 
1^ 1 .82 .88 .20 
Y 1 .80 .12 
X3 1 .18 
%2 1 
%1 Y X3 X2 
Mean 1,681.24 874,987.00 17,697,854.01 51.27 
Standard 
deviation 4,904.41 1,871.20 25,840,483.62 18.43 
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one incorporated place were "disturbed" — for example, by an abnormally 
large public urban land use acquisition — that this would not affect 
the change in urban land use for any other incorporated place. In 
general, this assumption appears realistic for this model. A widely 
used test for autocorrelation is the Durbin-Watson test (123, p. 122). 
The Durbin-Watson D for equation one was 1.97, which at the 5 percent 
significance level accepts the null hypothesis that the error terms 
are serially independent. The Durbin-Watson D for equation two was 
1.91, again accepting the null hypothesis at the 5 percent level. 
Both change in population and change in income coefficients were 
found to be significantly different from zero. The coefficient of 
change in deflated average county value of farmland and buildings per 
acre was found to be insignificant. Change in urban population is by 
far the most significant variable, explaining 70 percent of the varia­
tion in change in urban land use. (See equations 3 to 8 in Table 4.14.) 
Though the change in income coefficient is significantly different from 
zero, it does not greatly add in explaining variation in urban land use 
because of its collinearity with change in urban population. 
In order to further investigate the effects of income and price 
of agricultural land on urban land use, urban land per capita was 
regressed on deflated median family income and deflated average county 
value of land and buildings for both 1960 and 1970. The results are 
presented in Tables 4.16 and 4.17. The coefficient for deflated 
average county value of farmland and buildings is not significantly 
—2 different from zero in equations 2 and 4 and does not increase the R 
as demonstrated by equations 2 and 5. The negative sign on the 
Tabic 4,16. Per capita urban land use regression^  
Regression results 
Equa- Inde- Number 
tion pendent of X X X 
number variable counties Constant 12 3 
1 Yl 81 .41 -.00004 
(-4.00)*** 
.00003 
(.30) 
78 .24 .22 12.53 
2 1^ 81 .41 -.00004 79 .24 .23 (-4.00)*** 
3 1^ 81 .27 .00017 (-1.70)** 
79 .03 .02 
4 2^ 81 .43 -.00002 (-2.00)** 
-0.00000 
(0.00) 
78 .07 .04 3.07 
5 2^ 81 .43 -.00002 (-2.00)** 
79 .07 .04 
6 Yo 81 .30 -0.00013 79 .02 .01 
(-1.44)* 
X, D.F. R 
T^he top numbers are O.L.S. regression coefficients, and the numbers in parentheses are t 
statistics for each coefficient. 
= urban land acres/urban population for 1960; Y» = urban land acres/urban population for 
1970; = deflated median family income, 1960; = deflated average county value of farmland and 
buildings, 1960; X„ = deflated median family income, 1970; and X/^  = deflated average county value 
of land and buildings, 1970. 
***Indicates significance under .005 for one tail t test. 
**Indlcates significance under .05 for one tail t test. 
I^ndicates significance under .10 for one tail t test. 
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4.17. Simple correlation coefficients 
land use regression 
for per capita urban 
1^ %3 %2 X4 
1^ 1 .54 -.49 -.49 -.19 -.21 
2^ 
1 -.30 -.27 -.10 -.16 
1^ 1 .91 .45 .49 
3^ 1 .55 .58 
2^ 1 .97 
1 
Mean .23 .25 4,498.27 8,343.28 257.74 397.56 
Standard 
deviation .06 .07 783.69 1,009.91 75.21 101.74 
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deflated median family income coefficient for both 1960 and 1970 is 
unexpected in light of its significant statistical difference from 
zero. However, given the small proportion of variation in the dependent 
variable that is explained by the independent variables, this problem 
does not appear serious. This further investigation supports the 
general conclusion that neither income^  nor average value of agri­
cultural land and buildings explains much of the variation in change 
—2 in urban land use as shown by the extremely low R . This is consistent 
with Barlowe's (8, p. 22) argument that the demand for most kinds of 
land is definitely inelastic. This situation exists because most 
people have somewhat limited and routine demands and needs for most 
land resources. The range of needs for living area are limited even 
though more and better (emphasis here) living accommodations may be 
demanded when incomes are high than when they are low. Schultz (137, 
p. 1000), on the other hand, states, "... urban people are demanding 
more land for industry, residences, recreation, and for a more satisfy­
ing environment in large part because of increases in their income 
that make their demand effective and the modernization of agriculture 
that contributes to the supply of land." Much available evidence on 
the income elasticity of demand for housing services is inconclusive 
(63, p. 70). 
h^is is contrary to a Rockefeller task force report (125, p. 79) 
hypothesis that with increasing affluence comes the demand for bigger 
homes, shopping centers, public parks, etc., and hence, an increase in 
urban land use at a far faster rate than the change in urban population. 
It should be noted that the Iowa urban land use study here does not 
account for the effect of rising per capita income on second home 
purchases outside of the county in question. 
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1) Projections of urban land use Projections of urban 
land use are made by using equation 1 in Table 4.14. This equation 
is based on only 79 of the original 81 counties that contained incor­
porated places of 2,500 or greater population in 1970. Equation 5 
contained all 81 counties. In equation 1, Pottawattamie and Black 
Hawk counties were thrown out of the regression as outliers. The 
city of Council Bluffs in Pottawattamie County and the city of Waterloo 
in Black Hawk County had unusually large changes in urban land for 
their respective changes in urban populations. The city planners at 
both of these incorporated places were contacted to determine the 
source of the deviation. In 1965, approximately 16,000 acres of non-
agricultural flood plain land was annexed into the city of Council 
Bluffs. This land has been slowly subdivided for residential purposes. 
Also, in 1968 another 3,000 acres of land was annexed for future sub­
division purposes, but was not used for agricultural purposes and sat 
idle for an interlude. In 1967, approximately 6,000 acres of nonagri-
cultural land was annexed into the city of Waterloo for airport control 
land. It is felt that the above extraneous factors help to make the 
two county observations aberrant. While there is little evidence to 
conclude that similar extraneous factors are not involved with the 79 
included observations, equation 1 was still preferred over equation 5, 
since both the intercept and slope terms in equation 1 result in more 
conservative projections. 
Equation 1 is used to project future county urban land use by 
utilizing total county population projections for 10 year increments 
from 1970 to 2020. (See Appendix B for information on the source of 
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the population projections and a listing of the population data.) 
Projected population declines, as well as projected population increases, 
are utilized in the projection equation, but there are no projected 
population declines large enough to result in a negative change in 
urban land use. 
Urban land use for Pottawattamie and Black Hawk counties, the two 
outliers, were projected differently than the other 97 counties. They 
were treated as follows: 
If ULigsO + (275.4 + .282 i,,*) 
(actual) 
+ (275.4 + .282 ATP^ ^^ Q 1980^  ^  actual urban land in 1970 
then no change in urban land is projected for 1970 to 1980. If actual 
urban land in 1970 is less than the above sum, then the difference 
between this sum and the actual is assumed to equal the change in urban 
land from 1970 to 1980. Similarly, if 
1^960 C275.4 + .282 AUP^ ggg 1970^  
(actual) 
+ (275.4 + .282 ATP^ ^^ q 
(275.4 + .282 ATP^ ggg 1990^  ^  actual urban land in 1970 
then no change in urban land is projected for 1980 to 1990. If actual 
urban land in 1970 is less than the above sum, then again, the differ­
ence between this sum and the actual is assumed to equal the change in 
urban land from 1980 to 1990. This procedure is repeated for these 
two counties until actual urban land in each county is less than pro­
jected. Thereafter, equation 1 in Table 4.14 is used to make the 
remaining projections for these two counties. 
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County urban land use projections are summed to derive regional 
urban land use projections. The regional results are presented in 
Table 4.39. From 1970 to 1980, it is projected, using the above 
method, that urban land uses for the entire state will absorb 98,544 
acres. Following a modified form of Snedecor and Cochran's equation 
6.12.1 (146, p. 155), the following 95 percent confidence interval for 
the 1970 to 1980 change in urban land use estimate for the state was 
calculated.^  The results are as follows; 
P(Y-Sy t.05 3 Y ^  y + Sy t.05) = .95 
where : 
Y = 98,644 
Sy = 17,254 
t.05 = 1.989 
77 d.f. 
Therefore, we are 95 percent confident that Y lies between 64,326 and 
132,962 acres, in that the procedure itself will, 95 percent of the 
time, give limits that enclose Y. This confidence interval assumes 
the population projection from 1970 to 1980 to be known with certainty. 
i^th the assistance of Dr. Wayne A. Fuller, Professor of Statistics, 
Iowa State University, the following modified Snedecor and Cochran equa­
tion was derived: 
S y = (99") ,2- ,^ .2. / A x2 
/ 
z (Y.-Y y 
i=l 
\ 79 / \ % (X.-X)^  i=l  ^
where: 
Y^ =A urban land, 1960 to 1970, for i-th county 
= predicted A urban land, 1960 to 1970, for i-th county, 
computed using AUL = 275.44 + .282 /\UP 
= A urban population, 1960 to 1970, for i-th county 
Y = Mean A urban population, 1960 to 1970, for 81 counties 
XQ = Mean A urban population, 1970 to 1980, for 99 counties. 
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The following assumptions are implicit in the urban land use 
projection procedure. Per capita land requirements for urban use are 
not assumed to remain constant over the period considered. Popula­
tion increases in incorporated places less than 2,500 in population 
and population increases outside of incorporated places are assumed 
to result in changes in urban land as if it occurred in incorporated 
places of 2,500 or greater population. Though this assumption is not 
realistic. Table 4.13 shows a larger urban land use per capita in 
smaller incorporated places, this assumption will have little effect 
on the accuracy of the projections if it is assumed that the vast 
majority of future population growth will occur in incorporated places 
greater than 2,500 in population. The projections resulting from the 
above model are conservative if it is assumed that urban population 
will increase and rural population will decrease. (These population 
shifts result in a smaller change in total population than change in 
urban population.) This is because the projection equation was built 
on changes in urban population, but the projections are made on changes 
in total population. These projections are conditional, in that they 
assume that agricultural land prices are not a particularly strong 
constraint on urbanization, as had been true in the past. However, 
in the future, if world food shortages continue or government policies 
are enacted (such as preservation of prime agricultural lands), land 
prices may come to influence urbanization. Finally, these projections 
implicitly assume little deviation from the Iowa average 1960 to 1970 
population profile. It could be hypothesized that land absorption 
is a function of the population profile. For example, a change in 
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the population profile could result in fewer people per household, 
but more households per capita, yielding higher land absorption per 
capita, ceteris paribus.^  
2 )  Incorporated place urban land use regressions Given 
that population was found to be the dominant explanatory variable in 
the above county urban land use regressions, change in individual 
incorporated place urban land from 1960 to 1970 is regressed on change 
in individual incorporated place population from 1960 to 1970 for 
various population size incorporated places to determine if there is 
any significant difference in the effects of change in urban popula­
tion on change in urban land use among different population size 
incorporated places (Table 4.18). In general, the predictive power 
of the regression equations proved much less at the individual incor­
porated place level compared to the county level regressions. (See 
equation 1, Table 4.18.) 
Population explains an insignificant amount of the change in urban 
land for those incorporated places less than 2,500 in population com­
pared to its ability to explain 59 percent of the variation in change 
in urban land use for incorporated places greater than 2,500 in popula­
tion. (See equations 2 and 3.) Though only 5 percent of the total 
population growth in all incorporated places between 1960 to 1970 
occurred in incorporated places less than 2,500 in population, 25 percent 
of the total increase in urban incorporated place land between 1960 and 
•""This hypothesis may warrent further research. Iowa's relatively 
high land absorption coefficient per capita may be partially related 
to its relatively old age population profile. 
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Table 4.18. Incorporated place urban land use regression^  
Regression results 
Equa­ Inde­ Number of 
tion pendent incorporated 0 
number variable^  places Constant D.F. 
1 1^ 255 126.57 .24 (17.09)** 
253 .53 
2 2^ 147 40.07 .34 (1.99)* 
145 .02 
3 3^ 108 249.79 .23 (12.40)** 
106 .59 
4 4^ 195 60.09 .22 (2.98)** 
193 .04 
5 5^ 60 391.11 .22 (8.82)** 
58 .57 
6 6^ 35 105.70 .42 (11.11)** 
33 
00 
7 ?7 25 715.86 .19 
(4.90)** 
23 .51 
T^he top numbers are O.L.S. regression coefficients, and the 
numbers in parentheses are t statistics for each coefficient. (Council 
Bluffs and Waterloo (population size class 10,000 plus) were thrown out 
of the above size class regressions as outliers. See explanation in 
text.) 
= change in incorporated place urban land use acres, 1960 to 
1970, all population size incorporated places; Y2 = change in incorporated 
place urban land use acres, 1960 to 1970, incorporated places less than 
2,500 in population; Y3 = change in incorporated place urban land use 
acres, 1960 to 1970, incorporated places greater than 2,500 in population; 
Y4 = change in incorporated place urban land use acres, 1960 to 1970, 
incorporated places less than 5,000 in population; Y3 = change in incor­
porated place urban land use acres, 1960 to 1970, incorporated places 
greater than 5,000 in population; Yg = change in incorporated place 
urban land use acres, 1960 to 1970, incorporated places of 5,000 to 
10,000 in population; Yy = change in incorporated place urban land use 
acres, 1960 to 1970, incorporated places of 10,000 plus in population; 
and (i = 1-7) = change in population of incorporated places of the 
i-th size class, 1960 to 1970. 
**Indicates significance under .005 for one tail t test. 
•^ Indicates significance under .025 for one tail t test. 
151 
1970 occurred in incorporated places less than 2,500 in population. 
Incorporated places less than 500 in population lost population as a 
whole between 1960 and 1970. Incorporated places greater than 500 
but less than 2,500 in population increased about 3 percent in popula­
tion as a group from 1960 to 1970 over their 1960 population, while 
urban land use in incorporated places less than 2,500 in population 
increased from 1960 to 1970 12.2 percent over its 1960 base. 
In both equations 6 and 7 (Table 4.18) population explains a 
significant amount of the change in urban land for incorporated places 
of 5,000 to 10,000 population and for incorporated places greater than 
10,000 in population, respectively. In both these equations, the same 
definitions of variables and the same general regression model are 
used. Thus, following Rao's (123, p. 151) dummy variable procedure 
for testing across several sets of data, the following three hypotheses 
are tested^ , where: 
Yt' = 2% + + E,;, 
BarB* = B: 
is false 
The computed F-statistic equals 4.364. The critical value for F^ ,56 = 
4.02 at the 95 percent level. Therefore, reject 
Given the recommendation of Dr. Wayne A. Fuller, Professor of 
Statistics, Iowa State University, the data were transformed for both 
sets of equations so the mean square error terms are approximately 
equal, for the two sets of data. 
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2. Hn:Bi = B* 
is false 
The computed F-statistic equals 16.287. The critical value for Fj^ ,56 = 
7.08 at the 99 percent level. Therefore, reject 
and = B* 
is false 
The computed F-statistic equals 8.241. The critical value for 2^ ,56 = 
5.01 at the 99 percent confidence level. Therefore, reject H^ . 
If the assumptions of the above F tests hold, then there is a 
significant difference in the effects of change in urban population 
on change in urban land use for incorporated places 5,000 to 10,000 
population and 10,000 plus in population. Equating equations 6 and 7 
and solving for change in urban population, it is found that for 10-
year urban population increases of less than 2,652 people within 
incorporated places, the incorporated places of 5,000 to 10,000 popula­
tion size absorb less urban land per capita increase than incorporated 
places of greater than 10,000 population. For 10-year urban popula­
tion increases of greater than 2,652 people, the incorporated places 
of greater than 10,000 population absorb less urban land per capita 
increase than incorporated places of 5,000 to 10,000 population. This 
may be because as the population grows, the demand for land increases 
and the substitution of other inputs for land takes place. As a 
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result, these other inputs will be reflected in higher densities and 
tighter development patterns.^  
Of 20 Iowa incorporated places that had a 10-year increase in 
population of greater than 2,652 people between 1960 and 1970, 13 of 
the incorporated places were greater than 10,000 in population. Two 
incorporated places 5,000 to 10,000 in population increased 6,187 and 
3,773 in population between 1960 and 1970. Given the above regression 
relationships, if this same population growth could have been re­
directed into incorporated places of greater than 10,000 population, 
approximately 1,000 acres less of urban land absorption would have 
occurred, assuming the results of equations 6 and 7 in Table 4.18. 
But in general, with respect to the above two population size classes 
of incorporated places, comparison of regression results with actual 
population changes indicates that by and large the market tended to 
allocate population between 1960 and 1970 to the population size 
class of incorporated place that minimizes per capita urban land 
absorption. 
3) Incorporated place urban land use subcategory regressions 
Again, given that population was found to be the dominant explanatory 
variable in the above county urban land use regressions, change in 
individual incorporated place urban land use subcategories from 1960 
e^st and Rogers (17, p. 168) have found a related relationship 
for small towns in England where when the population size of settlement 
increases, the land provision falls exponentially (i.e., the density 
of development rises). This general relationship is called the 
density-size rule. 
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to 1970 was regressed on change in individual incorporated place 
population from 1960 to 1970. The urban land use subcategories 
correspond to land use categories 1 through 5 on the incorporated 
place survey (equations 1 through 6, Table 4.19). Change in urban 
population was found to be highly significant and explained over 50 
percent of the variation in residential, wholesale, retail, and 
services, and recreational and associated land use. Change in 
urban population adds extremely little in explaining the variation 
in manufacturing, undeveloped, and other and associated land uses. 
Change in manufacturing and associated land use, and change in 
wholesale, retail, and services and associated land use was regressed 
on change in manufacturing employment and change in wholesale, retail, 
and services employment (equations 7 and 8, Table 4.19). In both 
these equations, change in employment explained less of the variation 
in change in land use than change in urban population did for the 
same respective urban land use subcategories. 
4) Summary of study of urban growth in Iowa and comparison 
with other studies Though urban economists have developed a number 
of general theories (4) for explaining the process of urban expansion, 
there has been little serious empiricalization of the process of urban 
expansion onto nonagricultural land. Results from the few studies 
(131, p. 17; 122, p. 21) that have been done, along with results from 
this study, agree that the primary variable determining total new urban 
land required is population growth. The alternative value of land for 
agriculture appears in this study and in Rao's (6) study, at least 
over ranges observed in the past, to be insufficient to significantly 
Table 4.19. Incorporation place urban land use subcategory regression^  
Regression results 
Equa­
tion 
number 
Inde­
pendent 
variable^  
Number of 
incorporated 
places Constant 7^ 8^ D.F. 
1 Yi 83 35.50 .09 81 .50 
(9.11)*** 
2 Yo 86 12.32 .009 84 .06 L (2.44)** 
3 Y3 83 7.88 .05 81 .69 
(13.49)*** 
4 Y, 86 6.58 .04 84 .76 4 (16.34)*** 
T^he top numbers are O.L.S. regression coefficients, and the numbers in parentheses are t 
statistics for each coefficient. 
= change in urban residential and associated land use acres, 1960 to 1970; Y2 = change in 
urban manufacturing and associated land use acres, 1960 to 1970; Yg = change in urban wholesale, 
retail, services, and associated land use acres, 1960 to 1970; Ya = change in urban recreational and 
associated land use acres, 1960 to 1970; Y^  = change in urban undeveloped land use acres, 1960 to 
1970; Y(^  = change in urban other land use acres, 1960 to 1970; Yy = change in urban manufacturing 
and associated land use acres, 1963 to 1967; Yg = change in urban wholesale, retail, services, and 
associated land use acres, 1963 to 1967; Xj (i = 1-6) = change in urban population, 1960 to 1970; 
X7 •- change in manufacturing employment, 1963 to 1967; and Xg = change in wholesale, retail, and 
services employment, 1963 to 1967. 
***Indicates significance under .005 for one tail t test. 
**Indicates significance under .01 for one tail t test. 
Table 4.19. Continued 
Regression results 
Equa- Inde- Number of 
tion pendent incorporated  ^b  ^
number variable places Constant 1 7 
5 5^ 
81 7.29 
6 6^ 81 16.19 
7 7^ 70 4.76 
8 8^ 69 2.98 
-.00447 
(-1.03) 
.  11  
(6.33)*** 
.008 
(1.69)* 
D.F. a' 
79 .01 
81 .33 
68 .04 
.007 67 .003 
(.48) 
*lndicates significance under .05 for one tail t test. 
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affect which land is developed for urban use. This implicit price-
inelastic demand for total new urban land, at least over the ranges 
observed, may be a reflection of the subsistence aspect of urban land 
use, in that approximately 42 percent of Iowa urban land use is in 
residential and associated land uses. 
Of the several studies which have analyzed urban land conversion, 
most of them have conducted only gross analyses of the area of concern. 
None are exactly comparable because of differences in data time periods, 
geographic territories covered, definitions of urbanization, and data 
sources. However, a very general comparison can be made to highlight 
basic differences and similarities to the estimates in this study. 
Nine different studies were compared with the results of this study 
(Table 4.20). 
This study is based upon a larger empirical sample and more 
exacting measurement techniques than most of those reported in the 
studies cited. This Iowa study accounts for the effect of population 
growth on areas already considered urban, in that it accounts for 
changes in agricultural land within incorporated place's boundaries, 
as well as the effect of population growth on land shifting to urban 
use outside of incorporated places. In addition, this study estimates 
a functional marginal or incremental rate of change of urban land use, 
while the other studies largely confined their empirical estimates to 
average land use per capita or in a few cases to constant marginal 
land absorption per capita. A marginal rate of change of urban land 
use is calculated in this Iowa study which is not constant per capita, 
but varies per capita with respect to the change in population. 
Table 4.20. Comparison of alternative urban land studies 
Rao* Allee et al.^  Dill and Otte^  
Source of 
data 
Derived from Soil Conserva­
tion Service data and data 
on housing permits 
Aerial photos Aerial photos 
Base time 
period 1947 to 1959 1950 to 1960 1950 to 1960 
Geographic 
area 
State of California 78 towns in New York 48 counties in Western 
States 
Base 
equation 
Yt . 868.66 H. J=;56^ P None. Derived constant 
marginal land absorption 
coefficients 
Y = 152.39 + .038X1 
+ 5.56X2 
Acres per 
population 
increase 
.09 (Marginal land absorp­
tion coefficient, from 
equation) 
.19 (Marginal land 
absorption coefficient) 
.07 (Average land absorp­
tion coefficient) 
Definitions Yf; = Urban land area in time 
t in 1,000 of acres 
P = Population 
(Urban area does not corre­
spond to political 
boundaries) 
Estimates were made for the 
area of each sample town out­
side the boundaries of cities 
and villages, rather than 
lumping the whole change in 
the town together. 
Y = Average annual acres 
converted to all 
urban uses 
X^  = number increase in 
population 
X2 = Percentage increase 
in population 
S^ource: (122, p. 21). 
S^ource: (3, p. 20). 
'^ Source: (38, p. 7). 
Table 4.20. Continued 
Anderson^  Dill and Otte^  Niedercorn and Hearle^  
Source of 
data 
Aerial photos Aerial photos Questionnaires from 
sample of 22 large 
American cities 
Base time 
period 1955 to 1969 1950 to 1960 1945 to 1962 
Geographic 
area 
3 counties in 
Colorado 
96 counties in 12 
Northeastern states 
Cross-section of 
U.S. cities 
Base 
equation 
None None None. Derived constant 
marginal land absorp­
tion coefficients 
Acres per 
population 
increase 
.15 (Average land 
absorption 
coefficient) 
.22 (Average land 
absorption 
coefficient) 
.091 (Marginal land 
absorption coefficient) 
Definitions 
(5, p. 10). 
(37, p. 7). 
(Ill, p. 15). 
Table 4.20. Continued 
Ruth and Krushkhov^  Bogue^  Clawson et al.^  
Source of 
data 
Aerial photos Census data on Standard 
Metropolitan Statistical 
Areas 
Land area estimated from 
base equation 
Base time 
period 1950 to 1964 1929 to 1954 1910 to 1950 
Geographic 
area 
25 urban counties in 
California 
All U.S. Standard Metro­
politan Statistical Areas 
Cities of 2,500+ popula­
tion in U.S. 
Base 
equation 
In dL = -4.51 + .80 In dP None Y = 3,295 log X - 10,500 
Acres per 
population 
increase 
.082 (Average land 
absorption coefficient) 
.23 (Average land 
absorption coefficient) 
.179 (1910) to .173 
(1950) (Average land 
absorption coefficients) 
Definitions dL = Urban land increase 
in 10 years in 
hundreds of acres 
dp = Population increase 
in 10 years 
The above coefficient is 
calculated from land lost 
to agriculture rather than 
land taken by urban uses. 
Y = Persons per square 
mile of developed 
area 
X = Total persons in city 
(Contrary to other stud­
ies, claims average den­
sity has risen as average 
city size has increased) 
S^ource: (131, p. 18). 
S^ource: (19, p. 14). 
S^ource: (29, p. 108). 
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For a 10-year change in county urban population of 1,681 people, 
the mean value of the estimated function, equation 1 (Table 4.14) 
estimates a functional marginal urban land absorption coefficient of 
.44 acres per capita increase. This functional coefficient is far 
higher than any of the constant average or constant marginal land 
absorption coefficients found in the cited studies. This functional 
coefficient is even significantly higher than the constant average 
and constant marginal land absorption coefficients found in this 
study for Iowa. The constant average and constant marginal urban land 
absorption coefficients found for Iowa are, respectively, .27 and .40 
acres per capita (Table 4.13). These coefficients are on the high 
side of the general order of magnitude of findings in the nine studies 
in Table 4.20. 
The only other derived nonconstant marginal land absorption 
coefficient found in the literature is the base equation of Ruth and 
Krushkhov (Table 4.20). Solving dL = 3 dP'^ , where dP = 1,581, 
and dividing the result by 1,681 and then multiplying by 100 (because 
dL is in 100 acres), gives a functional marginal land absorption 
coefficient of .25, larger than any of the above cited coefficients 
but still significantly smaller than that found for Iowa. 
There is strong evidence to conclude that the marginal land 
absorption coefficient is much larger than the average land absorp­
tion coefficient. This study also demonstrates that constant average 
or constant marginal land absorption coefficients are misleading. 
Depending on the rate of population growth, the rate of urban land 
absorption varies systematically less than proportionally. 
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Perhaps as population growth proceeds, it initially shifts to land 
outside of old incorporated place boundaries, and subsequent popula­
tion growth absorbs areas already considered urban. These areas are 
agricultural land inside of incorporated boundaries and underdeveloped 
present urban land. This helps to explain why the marginal land 
absorption coefficient is larger than the typically derived average 
land absorption coefficient (or the inverse of the average density 
coefficient), because the average land absorption coefficient is based 
on a long-term average for the entire urban area, whereas the marginal 
land absorption coefficient considers recent changes in urban land use 
outside of old incorporated boundaries that have recently been annexed. 
Besides the equation developed in this study, Ruth is the only 
other researcher (to this author's knowledge) to derive a nonconstant 
marginal land absorption function showing that the greater the annual 
growth in a county, the less land is needed per added person. Ruth's 
(131, p. 18) hypothesis for this is that the faster the growth in a 
county, the more rapid the increase in the price of land is likely to 
be. However, no data were available on land prices in Ruth's study 
to prove his assertion. 
Results of this study indicate that the degree of closeness of 
the linear relationship between change in urban county population, 
and X2» change in deflated average county value of farmland and build­
ings per acre, is very low (.205). This supports literature that 
concludes that prices of agricultural land for agricultural uses are 
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determined primarily outside of the urban sector (127, 18 ). Thus, 
Ruth's statement (131, p. 18) that the faster the population growth 
in a county, the more rapid the increase in the price of land is likely 
to be, is not exactly correct. The more rapid the increase in popula­
tion growth, perhaps the more likely the increase in the price of 
2 
"urban land," but not necessarily of agricultural land. The above 
explanation helps to account for the highly insignificant average 
value of farmland coefficient in Table 4.14. 
Contrary to this study's conclusion that the average value of 
land for agriculture, over the range observed, is insufficient to 
affect how much land is developed for urban use. Watt (202) finds a 
significant inverse relationship between the rate at which farmland 
has been urbanized and the value of farm property at the urban perimeter. 
A recent summary of research work completed by Watt postulates the 
following scenario. Farmland in the future will become more valuable 
primarily because of the influence of events occurring at the 
\jsing O.L.S. regression, the change in deflated average county 
value of farmland and buildings per acre from 1959 to 1969 was regressed 
on change in county urban population between 1960 and 1970 for 81 
counties with incorporated places greater than 2,500 in population 
in 1970. Though the change in the urban population coefficient was 
found to be positively significantly different from zero at the .05 
level, it explained less than 4 percent of the variation in change 
in deflated average county price of farmland and buildings. 
2 
Two early studies (133 and 135) that used cross-sectional models 
to measure the impact of local population pressure on farm real estate 
values found that variations in farm real estate values were positively 
associated with variations in population pressure as measured by total 
county population. Ruttan (133, p. 129) found that the impact of 
population pressure on farm real estate values tended to diminish 
between 1939 and 1954. Scharlach et al. (135) used 1959 data. It 
could be hypothesized that changes in urban population have had a 
diminishing impact on changes in farm real estate values over time. 
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international level. The U.S. balance of trade is going to depend 
increasingly on the ability of U.S. farmers to increase food exports 
at the same rate that U.S. needs for foreign supplies of petroleum 
increase. So as food prices rise, the price of farmland will rise. 
Farmland at the perimeter of U.S. metropolitan areas will be more 
valuable, and therefore, less likely to be converted to urban uses. 
Consequently, cities will increase in density. 
An inverse relationship between the average value of farm 
property at the urban perimeter and the rate at which land is converted 
from agricultural use to urban use per person added to the population 
in Watt's study is derived, based on pooled data, from large urban 
areas across the United States. A full research report detailing the 
methodology used in Watt's study was not available at the time of this 
writing; without it, the exact results of his research are questionable. 
Assuming an average Iowa statewide nondeflated value of farmland of 
$254 per acre in 1959 and $392 in 1969 (U.S. Census of Agriculture 
data, 188, 190) and averaging them to get $323 dollars per acre, 
according to Watt's derived relationship (202, p. 49), this would 
result in an average land absorption coefficient of approximately .2 
of an acre per capita. Assuming that the average value of agricultural 
land at the urban perimeter is higher than the average county wide 
value used in this example, then the derived coefficient would be 
significantly less than .2 of an acre per capita. For this Iowa study, 
an average 1970 Iowa statewide land absorption coefficient of .28 was 
derived (Table 4.13). 
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A later report by Watt (203) calculates a constant marginal land 
absorption coefficient of .30 and .18 for 1960 and 1970, respectively, 
for his composite city (203, p. 26). He then projects this to fall 
to .004 by 1985. The coefficients calculated in this Iowa study 
provide little credence for Watt's calculations. However, since 
Watt's model is based on pooled city data, average conditions for a 
particular place may not be applicable to his model without fine 
tuning it to account for peculiarities of that place. In fact. Watt's 
composite results may be such a statistical average that they are 
meaningless for all practical prediction purposes. Because of the 
strong evidence that several types of farmland markets exist, studying 
land use on a type-of-area basis gives promise for improving forecasts 
and analysis (35, p. 13). The overall land market should be delineated 
into smaller land markets involving more homogenous types of properties 
and more homogenously motivated participants. 
2. Highway and road land use 
In land area and population, Iowa finds itself about average in 
the United States. For example, in 1970, it ranked 25th in popula­
tion and 25th in area among the 50 states. In 1966, however, it 
ranked third in total secondary or county road mileage. In addition, 
the state had the largest farm-to-market or federal aid secondary 
road system in the nation, which amounted to 34,000 miles. This was 
an average of .48 miles of secondary roads in the state for each farm 
unit in 1966 (20, p. 80). 
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The Statistics Section of the Iowa State Highway Commission 
furnished unpublished data for this study on the number of miles and 
corresponding right-of-way widths for various classes of roads in 
Iowa for 1960 and 1970. (See Appendix B for an explanation of the 
terminology used and the conversion process of miles to acres.) In 
1970, there were 1,103,393 total acres (3.1 percent of the state's 
surface area) of road right-of-ways in the state, of which 996,906 
acres were outside incorporated places (Table 4.21). Between 1960 
and 1970, there was an estimated increase of 38,167 acres in total 
road right-of-way acres outside incorporated places (Table 4.35). 
This is a 4.0 percent increase over the 1960 total road right-of-way 
acres. 
The 1,103,393 total acres in 1970 correspond to approximately 
112,000 total miles of roads. It is interesting to note that in 1904, 
Iowa had 102,448 miles of total roads (20, p. 76), though this 1904 
mileage in terms of total acreage absorbed was proportionally less 
than present day mileage because of smaller right-of-way widths. 
Table 4.21 indicates that over 76 percent of the total acreage 
in road right-of-ways in the state in 1970 is in the secondary rural 
road system with only 2 percent in the interstate system. Of the 
total right-of-way road acreage in the state, 88 percent is nonsurfaced 
and 66 percent (735,169 acres) is shoulders and remaining right-of-way. 
Thus, not even considering the 239,746 acres in primarily nonsurfaced, 
rural secondary roads, there is considerable acreage (2 percent of 
the state's surface area) in nonsurfaced road right-of-way land use. 
Table 4.21, 1970 Iowa road system acres^  
Total acres 
right-of-way 
Acres of 
interchange 
Acres of 
surface 
Acres of 
shoulder 
Acres 
remaining 
right-of-way 
Interstate 30,868 6,480 3,433 2,289 18,666 
Rural primary 153,510 800 22,831 18,219 111,660 
Municipal primary 8,927 0 4,437 258 4,232 
Secondary rural 842,802 57,052 239,746^  15,572 530,432 
Secondary municipal 67,286 1,096 32,349 3,321 30,520 
Total 1,103,393 65,428 302,796 39,659 695,510 
S^ource: (183). See Appendix B for an explanation of terminology. Park roads within incorpo 
rated places and alleys within incorporated places are not included. 
Approximately 85 percent is gravel or soil surfaced. 
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There is little information on how much of the 695,510 acres 
of remaining right-of-way in the state could be cultivated under an 
all-out food production situation. Much of this land may not be 
productive because of drainage problems and inaccessibility for 
machinery, but undoubtedly some of it could be cultivated.^  In past 
dry years, the state has given permission to farmers to harvest hay 
in the road right-of-way. 
Because of continuing expansion in farm sizes and reduced traffic 
volume on secondary rural roads with resulting declining road revenues, 
there has been considerable deactivation of these nonsurfaced roads 
by cities and counties in recent years. The Iowa State Highway 
Commission estimates that approximately 120 miles (or 960 acres using 
an average of 8 acres per mile) of secondary rural roads per year 
2 have actually been deactivated in recent years. Results from the 
1975 Iowa extension survey estimate that 5,491 acres of roads were 
converted to agricultural land between 1968 and 1973, or approximately 
1.000 acres per year on the average. (This estimate corrects for a 
5.1 percent county nonresponse.) If it is assumed that deactivation 
of roads is approximately spatially distributed by the proportion of 
secondary rural roads in each region, then Table 4.22 indicates the 
average acres of road right-of-way that could be expected to be 
however, this may conflict with the use of this land as a wild­
life sanctuary. See (61) for a study of the attachment of monetary 
values to the conservation of habitats and species within the context 
of land use planning. 
2 This estimate was obtained from Jack Klein, Head of Iowa Highway 
Statistics, Iowa State Highway Commission, June 1975. 
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Table 4.22. Estimated acres of secondary rural roads deactivated 
per year by region 
Region Acres 
1 51.8 
2 82.6 
3 90.7 
4 60.2 
5 61.5 
6 43.2 
7 54.7 
8 37.6 
9 12.9 
10 64.3 
11 80.9 
12 62.8 
13 77.4 
14 59.3 
15 81.0 
16 27.7 
State total 949^  
o^es not equal 960 because of rounding errors in calculating 
regional proportions. See text. 
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converted per year to agricultural land in each region given recent 
rates of deactivation. 
Projections of additional land needed for new highways and roads 
are based upon an unpublished mimeo, "Lands Need Estimate" (83), 
provided by the Iowa Highway Department. These projections are based 
upon completion of the 1968 approved Iowa Expressway System Plan 
prepared by the Iowa Highway Commission and the U.S. Department of 
Transportation (82). These plans are required by Iowa law. The 
projections are made on a statewide basis for the period 1970 to 1990. 
It is anticipated that proposed construction to be completed by 1990 
will require an additional 103,201 total acres of road right-of-way 
over the present system. This will be an increase of 9.3 percent over 
the 1970 total road right-of-way acres in the Iowa road system. 
Proposed statewide interstate, freeway, expressway, and rural 
primary right-of-way road acres are regionalized for the 16 regions 
according to the existing 1970 respective proportions of each category 
in each region to its total state acreage. Estimates of future addi­
tional acres in road right-of-way include acres both inside and out­
side incorporated boundaries. To avoid double counting of future 
road right-of-way acres because road right-of-way acres inside incor­
porated places are implicitly included in the urban projections, this 
study assumed that for future road right-of-way acre additions, 83 
percent of the interstate, 82 percent of the expressway, and 90 percent 
of the freeway acres are outside incorporated places. These percent­
ages are based on the existing 1970 spatial distribution of the present 
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road system. (See Tables 4.23 and 4.24 for the projected road right-
of-way acre regionalizations. 
The Iowa Highway, Road and Street Needs Report for 1971 to 1990 
(84, p. II-1) indicates that the tentative completion year for the 
Interstate System is fiscal 1977. The estimated 10,399 total acres 
of road right-of-way needed between 1970 and 1980 to finish Iowa's 
share of the presently conceived interstate system is assumed to be 
acquired and completed by 1980. One-half of the 43,181 total acres 
of proposed additional freeway road right-of-way is assumed to be 
completed by 1980, and the other half is assumed to be completed by 
1990. Similarly, of the 37,864 total acres of expressway and 7,272 
total acres of rural primary right-of-way acres to be completed by 
1990, one-half of each respective total is assumed to be completed 
by 1980, and the other half by 1990. (See Table 4.25 for a division 
of projected interstate, expressway, and freeway acres into rural, 
outside incorporated places, and urban, inside incorporated places 
components.) The 4,485 acres of municipal primary and city streets 
proposed to be completed by 1990 are implicitly included in the urban 
projections. Table 4.25 summarizes on a statewide basis the above 
projections, while Table 4.39 provides a regional summary of the 
projections. 
The above road right-of-way acre projections only go to the year 
1990. They also only include projections of acres needed for new 
•""Note that the sum of the projected region's total road right-of-
way acres does not exactly equal the total state projections because 
of rounding errors. 
Table 4.23. Reglonalizatlon of projections of additional Iowa road acres, 1970 to 1980 
Total Total Rural Rural Rural Urban Urban Urban 
rural urban inter- free- express- Rural Municipal City inter- free- express-
Region 
road 
acres 
road 
acres 
state 
acres 
way 
acres 
way 
acres 
primary 
acres 
primary 
acres 
street 
acres 
state 
acres 
way 
acres 
way 
acres 
1 1,608 366 0 0 1,390 218 36 40 0 0 290 
?. 3,028 577 813 1,211 749 255 55 80 167 119 156 
3 1,895 459 0 0 1,604 291 45 80 0 0 334 
4 2,641 517 626 1,101 696 218 55 80 128 109 145 
5 2,133 332 375 1,540 0 218 36 67 77 152 0 
6 1,502 364 250 0 1,070 182 36 53 51 0 223 
7 4,458 678 0 3,742 534 182 91 107 0 369 111 
8 4,161 676 125 2,641 1,177 218 64 80 26 261 245 
9 795 255 501 221 0 73 64 67 103 22 0 
10 3,399 678 375 1,540 1,230 254 73 120 77 152 256 
11 5,435 1,227 2,626 1,430 1,015 364 109 227 538 141 212 
12 2,678 603 0 0 2,460 218 36 53 0 0 513 
13 4,601 915 2,314 1,211 749 327 73 93 474 119 156 
14 1,823 407 626 0 1,015 182 27 40 128 0 212 
15 4,526 795 0 2,310 1,925 291 73 93 0 228 401 
16 2,945 381 0 2,747 53 145 45 53 0 271 11 
Totals 47,628 9,230 8,631 19,694 15,667 3,636 918 1,333 1,769 1,943 3,265 
Table 4 .24. Regionallzation of projections of additional Iowa road acres, 1980 to 1990 
Region 
Total 
rural 
road 
acres 
Total 
urban 
road 
acres 
Rural 
inter­
state 
acres 
Rural 
free­
way 
acres 
Rural 
express­
way 
acres 
Rural 
primary 
acres 
Municipal 
primary 
acres 
City 
street 
acres 
Urban 
inter­
state 
acres 
Urban 
free­
way 
acres 
Urban 
express­
way 
acres 
1 1,608 366 0 0 1,390 218 36 40 0 0 290 
2 2,215 410 0 1,211 749 255 55 80 0 119 156 
3 1,895 459 0 0 1,604 291 45 80 0 0 334 
4 2,015 389 0 1,101 696 218 55 80 0 109 145 
5 1,758 255 0 1,540 0 218 36 67 0 152 0 
6 1,252 313 0 0 1,070 182 36 53 0 0 223 
7 4,458 678 0 3,742 534 182 91 107 0 369 111 
8 4,036 650 0 2,641 1,177 218 64 80 0 261 245 
9 294 152 0 221 0 73 64 67 0 22 0 
10 3,024 601 0 1,540 1,230 254 73 120 0 152 256 
11 2,809 689 0 1,430 1,015 364 109 227 0 141 212 
12 2,678 603 0 0 2,460 218 36 53 0 0 513 
13 2,287 441 0 1,211 749 327 73 93 0 119 156 
14 1,197 279 0 0 1,015 182 27 40 0 0 212 
15 4,526 795 0 2,310 1,925 291 73 93 0 228 401 
16 2,945 381 0 2,747 53 145 45 53 0 271 11 
Totals 38,997 7,461 0 19,694 15,667 3,636 918 1,333 0 1,943 3,265 
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Table 4.25. Projections of additional Iowa road acres 
1970 to 1980 to 1970 to 
1980 1990 1990 
Rural road right-of-way acres 
Interstate acres 8,631.0 0.0 8,631.0 
Freeway acres 19,647.5 19,647.5 39,295.0 
Expressway acres 15,665.5 15,665.5 31,331.0 
Primary acres 3,636.0 3,636.0 7,272.0 
Total acres 47,580.0 38,949.0 86,529.0 
Urban road right-of-way acres 
Interstate acres 1,768.0 0.0 1,768.0 
Freeway acres 1,943.0 1,943.0 3,886.0 
Expressway acres 3,266.5 3,266.5 6,533.0 
Primary acres 909.0 909.0 1,818.0 
City street acres 1,333.5 1,333.5 2,667.0 
Total acres 9,220.0 7,452.0 16,672.0 
Urban and rural total acres 56,800.0 46,401.0 103,201.0 
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additions and do not include any increase in acres needed for widening 
and improving present roads. It is difficult to project the acres 
needed for future widening, because in some cases the state may 
already own the needed right-of-way, and in other cases the state 
would have to acquire it. Thus, it is assumed that acres deactivated 
of secondary rural roads between 1970 and 1990 will offset acres 
acquired for widening and upgrading the present road system. Since 
there is no basis for projections of additional acres absorbed by 
roads beyond 1990, this study assumed that increased deactivation of 
secondary rural roads from 1990 to 2020 will offset any additional 
acres needed for new roads and improvements of the existing road 
system. For this reason, total acres in road right-of-way are held 
constant beyond 1990. 
It should be noted that the old assumptions on which road planning 
were based are presently being challenged. The projections used here 
are probably slightly on the high side, in that previous five-year 
plans have failed to complete projects within time limits (109). 
Some of the projections made in this study will probably be delayed 
in time because of rising costs and dwindling funds. For example, 
the cost of building a mile of highway has risen 100 percent between 
1967 and 1974. Also, federal aid to Iowa road funding fell $15 million 
from 1973 to 1974, and fuel tax collections have fallen since the 
energy crisis (104). 
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3, Railroad land use 
Table 4.26 summarizes past and present Iowa railroad land use. 
In 1920 there were 119,285 acres of Iowa railroad right-of-way, 
while in 1970 there were 94,484 acres (.3 percent of the state's total 
land area). These acreage figures are for open country railroad lines 
and do not include the acreage in railroad yards inside incorporated 
places. This railroad acreage is implicitly included in the urban 
place acreage data. Between 1915 and 1920, the state had its peak 
railroad mileage and it has declined consistently every year since. 
At the peak time of this we11-developed railroad network, no farm was 
more than seven miles from a railroad (20, p. 76). Table 4.39 summarizes 
the 1970 state railroad acreage data by the 16 regions. (See Appendix B 
for a summary of the data and methodology used.) 
Projecting the annual rate of railroad abandonment into the future 
is difficult, because what should be done economically and what is done 
politically are two different things. Much of the rail track in Iowa 
was laid around the beginning of the century. Most grain in Iowa is 
presently hauled on unit trains (trains carrying a single commodity) 
consisting of jumbo hopper cars which weigh much more than the track 
originally laid at the turn of the century was meant to accommodate. 
Upgrading light lines is very expensive. Grain cooperatives pay 
shipping rates to railroads for use of their tracks, and shipping 
rates vary depending on the number of cars shipped per train. A 
single car may cost 35.8 cents per bushel, while a 50-car train may 
cost 29.9 cents per bushel (6, p. 20). Thus, unit trains with corre­
sponding rate reductions do not make branch lines with single car 
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Table 4.26. Iowa railroad land use 
Miles, Average annual Average annual 
Class I change in miles, change in acres,^  
railways Class I railways Class I railways 
1920^  9, 841. 99 
1930 9, 687. 59 
1940 8, 940. 40 
1950 8, 584. 29 
1960 8, 300. 96 
1970 7, 795. 66 
1920 to 1930 -15.4 -186.6 
1930 to 1940 -74.7 -905.3 
1940 to 1950 -35.6 -431.4 
1950 to 1960 -28.4 -344.2 
1960 to 1970 -50.5 -612.0 
1930 to 1970 -189.1 
-573.2 
1970f -66.0 -799.9 
1971 -140.0 -1,696.8 
1972 -308.0 -3,732.9 
1973 -47.0 -569.6 
1974 -33.0 -399.9 
1970 to 1974 -119.0 -1,442.2 
A^ssumes 12.12 acres per mile. 
S^ources: (78, p. 188) and (77, p. 13). 
S^ource: Unpublished assessment data, Iowa Department of Revenue. 
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terminals economic. Railroads have adapted to declining use of rural 
rail trackage by applying to the Interstate Commerce Commission for 
permission to abandon specific lines or spurs. There has been much 
recent public concern about the economic effect on rural areas of rail 
abandonments (162, p. 76). A study by the USDA's Economic Research 
Service found that, overall, farmers and consumers are not likely to 
suffer from such abandonments, although some farmers may face increased 
transportation costs for both their products and their inputs (176, p. 6). 
From 1930 to 1970, there was an average annual statewide rate of 
Class I railroad abandonment of 573 acres per year. From 1970 to 1974, 
there was an average annual statewide rate of Class I railroad abandon­
ment of 1,442 acres per year. Because of the above conditions, future 
railroad acreage abandonment is not seen as tapering off. It is pro­
jected that 100 miles of track (1,212 acres) each year will be abandoned 
to the year 2020.^  The projected statewide figure was proportioned 
to the 16 regions according to regional shares of total state railroad 
acreage. (See Appendix B.) A regional summary of these projections 
is presented in Table 4.39. 
There is little information on how much of the railroad abandon­
ment acreage is converted to agricultural uses. Dr. Phillip Baume1, 
Iowa State University Extension Economist, who has done research on 
the Iowa rail grain transportation system, estimated that approximately 
This projection may be conservative in light of the Chicago, 
Rock Island, and Pacific Rail Road failure in March 1975 (156, p. 17). 
The Rock Island is the second largest line in Iowa with over 23 
percent of the state's total rail mileage. 
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less than one-half of the present railroad abandonments could be easily 
returned to agricultural uses.^  
At the time of this writing, a bill has been introduced into the 
Iowa House which would require the Iowa Department of Transportation 
to give priority (the power of eminent domain) to those seeking the 
land for recreation trails, conservation, or some other public purpose. 
The Department could also, give adjoining property owners priority in 
obtaining abandoned rail property where the land was considered to 
be "of primarily agricultural value" (1, p. 8). The Citizens Advisory 
Committee on Environmental Quality has urged the conservation of the 
nation's unused miles of railroad lines into hiking, biking, and skiing 
trails (199). Thus, it is assumed that over one-half of the abandon­
ment acreage will be used for some form of public recreation land use 
and that any small railroad acreage that is converted to agricultural 
uses will be offset by any new additional railroad right-of-way expansions 
on agricultural lands. 
4. Airport land use 
The Iowa Aeronautics Commission furnished unpublished data on 
acreage in municipal and private airports for 1974. There were 124 
municipal airports in the state, absorbing 22,640 acres, and 120 
private airports in the state, absorbing 730 acres, in 1974. Table 
4.27 provides a regional breakdown. 
Private communication, January 1975. 
Table 4.27. 1974 airport land use^  
Municipal 
Municipal Number of Private Number of and private Acres per 
airport municipal airport private airport municipal 
Region acreage airports acreage airports acreage airport 
1 503 9 10 2 513 55.9 
2 1,246 9 84 14 1,330 138.4 
3 1,931 16 24 7 1,955 120.7 
4 2,934 6 38 8 2,972 489.0 
5 1,236 9 28 6 1,264 137.3 
6 488 7 49 7 537 69.7 
7 2,151 6 56 12 2,207 358.5 
8 1,564 5 52 6 1,616 312.8 
9 926 2 3 1 929 463.0 
10 1,736 7 100 15 1,836 248.0 
11 2,224 10 138 11 2,362 222.4 
12 1,062 9 9 2 1,071 118.0 
13 1,354 9 51 9 1,405 150.4 
14 404 7 14 3 418 57.7 
15 1,786 9 54 13 > 1,840 198.4 
16 1,095 4 20 4 1,115 273.8 
Regional average 182.6 
State total 22,640 124 730 120 23,370 
S^ource of data; Unpublished data, Iowa Aeronautics Commission. 
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The 1972 Iowa State Airport System Plan's goal, which considers 
airport developments necessary to meet the needs of civil aviation, 
is to have at least one municipal airport in each county by 1990. 
The number of municipal airports has been fairly constant up to 
approximately 1960 (Table 4.27). From 1960 to 1974, the number of 
municipal airports in the state has almost doubled. In 1974, there 
were only six remaining counties that did not have a municipal airport. 
These counties were: Iowa, Warren, Mills, Keokuk, Wayne, and Louisa. 
To derive the 1960 and 1970 regional airport land use base 
figures, the average regional acres per municipal airport for 1974 
were multiplied times the number of municipal airports per region for 
1950 and 1970. Private airport acreage was ignored because of the 
small acreage involved and their temporary nature. For example, many 
Iowa private airports are nothing more than a cleared farm field. It 
is thus estimated that 8,697 acres were absorbed by municipal airports 
between 1960 and 1970 (Table 4.35). This is a 65.8 percent increase 
over the 1960 airport land use base figure. 
To project future airport acreage, this study assumed that the 
six counties without a municipal airport will have one by 1990. The 
1974 statewide average of 182 acres per municipal airport is assumed, 
with one-half of the acreage being absorbed between 1970 to 1980 and 
the other half being absorbed between 1980 to 1990. To project 
municipal airport acreage for the other 93 counties, the 1970 statewide 
average of .0078 acres municipal airport per capita is assumed to hold 
constant and is multiplied times projected regional population. (See 
Appendix S for population projections.) The above .0078 coefficient 
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compares with a 1970 U.S. wide average of .008 acres of airport per 
capita. For the six counties without a municipal airport, 1990 to 
2020 projections were also made by using the above per capita method. 
(See Table 4.39 for a regional summary of the airport projections.) 
The above projections may be conservative in that a recent 
testimony before the U.S. House Aviation Subcommittee urged that 
national transportation planning include at least one airport for 
every incorporated community in the county (119). It is also assumed 
that all the above projected airport acreage will fall outside incor­
porated places. Though this may not actually happen, it is assumed, 
because the incorporated place projections do not include airports. 
In 1974, less than 14 percent of the state's total airport acreage 
fell within incorporated places. 
5. Extraction land use 
In 1972, Iowa ranked 31st in the U.S. in the value of its mineral 
production. Iowa utilized 55,300 acres between 1930 and 1971 for its 
mining industry according to a U.S. Bureau of Mines survey (115, p. 36). 
Of these 55,300 acres, 18,300 acres have been reclaimed.~ 
The county extension survey results of this study estimated that 
in 1970, 30,398 acres were absorbed by extraction land uses, including 
extraction land that is idle and is used for no other purpose, but had 
been mined in the past. This estimate corrects for a 11.1 percent 
Reclaimed in this survey means that reconditioning or restoration 
work has been completed on mined areas and waste disposal areas in 
compliance with federal, state, or local laws (115, p. 8). 
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county nonresponse rate. (See Table 4.39 for a regional breakdown.) 
The extraction land use estimates were corrected for county non-
respondents by assuming that the total extraction acreage for those 
counties that did not respond is equal to the mean county extraction 
acreage in the appropriate region for the given year. 
There is very little information on how much of these 30,398 
acres are permanently idle. According to a state mine inspection 
report (21, p. 18), only 958 acres were actively disturbed by mineral 
production in Iowa in 1970. This is less than 4 percent of the owned 
extraction land use acreage. Apparently, there is significant mineral 
production potential on presently owned extraction acreage. There is 
also little information on how much extraction land is actually returned 
to nonextraction land uses. The same report indicates that 850 acres 
were "rehabilitated" in 1970 (21, p. 18). (See reference (152, p. 51) 
for a definition of rehabilitation.) Neither this definition of 
rehabilitation nor the 18,300 acres estimated to have been "reclaimed" 
by the U.S. Bureau of Mines (115, p. 8) gives any indication of how 
much past extraction land use acreage is actually converted to other 
land uses. 
Between 1960 and 1970, the county extension survey results 
estimated that 4,683 acres were absorbed by the extraction industry 
(Table 4.35). This is an 18.2 percent increase over the 1950 base 
figure. It is estimated that over 53.3 percent of this increase was 
for sand and gravel, and 45 percent was for limestone extraction.^  
^lowa is the nation's leading limestone using state according 
to the Iowa Limestone Producers Association. Most of this is used 
in agriculture to eliminate soil acidity. 
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Gypsum, clay, and coal accounted for an estimated 1.1 percent, .2 
percent, and .4 percent, respectively, of this 4,683 acre increase. 
Table 4.28 provides a regional breakdown by mineral of extraction 
land use for 1970.^  Sand and gravel accounted for over 53 percent 
of the 1970 extraction land use acreage. 
To project extraction land use, the average of the 1950 to 1970 
state mean extraction acreage change per county and the 1963 to 1973 
state mean extraction acreage change per county was multiplied times 
99 counties to give an estimated 4,305 acres assumed to be absorbed 
by extraction land use each 10 years from 1970 to 2020. These 
4,305 acres were proportioned to the 16 regions by multiplying them 
times the average of the 1960 to 1970 regional mean acreage change 
per county and 1963 to 1973 regional mean acreage change per county 
for each region. This was then multiplied times the number of counties 
in each region divided by the sum of the 16 average 10-year changes 
per region. The proportions were assumed to remain constant over 
time. (See Table 4.39 for a regional summary of the projections.) 
It is difficult to project future extraction land use acreage as 
2 
the state and nation strive for energy self-sufficiency. In 1974, 
three million dollars was approved by the Iowa State Legislature for 
a three-year research project on the feasibility of expansion of the 
N^ote that the sum of the individual land uses in Table 4.28 
does not total the 30,398 extraction acres for 1970 in Table 4.39. 
This is because Table 4.39 corrects for nonresponse on a regional 
total extraction land use basis, whereas Table 4.28 corrects for non-
response on a regional individual mineral extraction land use basis. 
2 See the Iowa Energy Policy Council's (72, p. i) statement. 
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Table 4.28. 1970 extraction land use acres^  
1970 acres 
Region Coal Gypsum^  
Sand and 
gravel 
Lime­
stone Clay Total 
1 0 0 298 470 43 811 
2 0 0 2,823 1,184 87 4,094 
3 0 0 4,043 0 0 4,043 
4 0 0 559 0 0 559 
5 0 0 827 1,440 0 2,267 
6 0 0 898 450 0 1,348 
7 0 0 649 876 14 1,539 
8 0 0 772 950 0 1,722 
9 0 0 960 154 0 1,114 
10 0 0 114 1,832 0 1,946 
11 133 0 743 1,800 0 2,676 
12 160 0 2,139 0 0 2,299 
13 0 0 322 1,110 40 1,472 
14 0 0 440 620 0 1,060 
15 638 0 1,070 2,214 0 3,922 
16 0 93 141 160 0 394 
Total 931 93 16,798 13,260 184 31,266 
Percent of 
county 
nonresponse 12.1 12.1 11.1 12.1 11.1 
S^ource of data: lowa Extension Survey, 1975. 
1973, Webster County, in Region 5, reported 1,800 acres of 
gypsum. No information was available before 1973 for Webster County. 
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coal mining industry in the state (Senate File 1362). Iowa's peak 
year for coal production was 1917, and it has declined ever since 
(152, p. 28). Nearly 100 percent of Iowa's coal production is used 
in the state, though Iowa's coal production only supplies 12 percent 
of the state's coal consumption (197, p. 13). There is little 
accurate determination of the present extent of Iowa's coal reserves 
(124, p. 16). Iowa coal has a high sulfur content, thus economic 
technological methods must be developed to wash the coal and reduce 
its sulfur content. Acidity and erosion are primary problems which 
damage farmland. These problems are caused by faulty strip mining 
and reclamation. Thus, if a relatively inexpensive way is not found 
to reduce the sulfur content in Iowa coal and to provide land reclama­
tion, Iowa may be a long way from having a booming coal industry. 
The above extraction land use projections may be conservative if, one, 
it is found that there is sufficient recoverable coal of suitable 
quality in Iowa to support a mining industry; and two, that economic 
conditions change so that mining Iowa coal will be profitable. 
6. Recreation land use 
Recreation land use is divided into public recreation and private 
recreation land use. Both the public and private recreation land uses 
discussed here are outside incorporated areas. Recreation land use 
inside incorporated areas is covered under urban land uses. 
Public recreation land use data were tabulated from published 
inventories of public recreation land by the Iowa Conservation 
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Commission and unpublished U.S. Army Corps of Engineers and U.S. Fish 
and Wildlife Service data (69, 68, 74, 67, 66, 79, 14, 81).^  
Many errors and inconsistencies were found in the above public 
recreation land use data. One recurring problem was that land 
classified as owned by one governmental agency, for example, the 
state, in one year was listed as owned by another agency (county) 
in other years, creating a double counting problem in comparing time 
series data. Some public recreation land was listed as owned by both 
the state and federal government with no breakdown for each. Also, 
much federal land in Iowa is under many different federal jurisdic­
tions, such as the U.S. Army Corps of Engineers and the U.S. Fish and 
Wildlife Service. This land is under many different management arrange­
ments, such as leases and fee simple ownership, creating much data 
confusion. Thus, the public land use acreage figures presented here 
are as accurate as can be, given that they are decoded from the con­
fusing original secondary data. 
In 1970, both public and private recreation land uses outside 
incorporated areas occupied 487,719 acres of land and water, or .17 
acres per capita compared with a U.S. wide average of .39 acres of 
recreation land and water per capita (Tables 4.36 and 4.37). Iowa 
has one of the smallest percentages of its lands in state and federal 
ownership of all the 50 states. It also has one of the smallest amounts 
of state and federal lands per capita of all the 50 states. 
See Appendix A for the Corps of Engineers and Wildlife Service 
references. 
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In 1974, 42 percent of the nation's land (not surface) was held 
by federal, state, or local government for a variety of uses. Approx­
imately 33 percent of the nation's land is just federally owned (14, 
p. 9). This study estimates that in 1970, 454,924 acres of Iowa 
recreation lands and waters (1.2 percent of the state's land) were 
held by federal, state, and local government (Table 4.29). Of the 
454,924 acres of public recreation lands and waters, approximately 57 
percent is under federal ownership (of which 49 percent is in reservoir 
and associated land use), 31 percent is in wildlife areas, 17 percent 
in Mississippi River navigation channel projects, 2 percent in river 
access and undeveloped lands, and 1 percent in fish hatcheries and 
national monuments.^  Approximately 65 percent of the federal and 
state recreation land and waters is land area, while approximately 
95 percent of the county recreation land and waters is land area. 
Between 1960 and 1970, it is estimated that 203,240 acres were 
absorbed by public recreation land and water uses. (See Table 4.35 
for a regional breakdown.) This is an 80.8 percent increase over the 
1970 public recreation land and water use base figure. Of the 203,240 
acre increase, approximately 50 percent is accounted for by three 
federal reservoirs. Red Rock Reservoir and Saylorville Reservoir in 
region 11, and Rathbun Reservoir in region 15. Much of the relatively 
I^n addition to the 1-2 percent of the state's land in public 
recreation uses, very little other land is owned publicly. For 
example, in 1969, 807 acres were owned by the federal government in 
Iowa for use by the USDA, U.S. Commodity Credit Corporation, U.S. 
General Services Administration, U.S. Post Office, and the U.S. 
Veterans Administration (198). 
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Table 4.29. 1970 public recreation land use acres^  
County State Federal 
owned owned owned Total 
Region acres acres acres acres 
1 1,421 16,077 47,120 64,618 
2 3,020 14,574 2,078 19,672 
3 1,091 39,830 0 40,921 
4 1,532 3,429 0 4,961 
5 1,395 7,550 0 8,945 
6 2,322 4,408 0 6,730 
7 5,036 6,284 0 11,320 
8 1,907 3,975 33,661 39,543 
9 1,532 4,362 6,229 12,123 
10 7,291 4,278 23,266 34,835 
11 6,376 7,684 71,443 85,503 
12 1,585 5,973 0 7,558 
13 781 10,962 4,444 y 16,187 
14 597 6,982 0 7,579 
15 539 15,779 34,890 51,208 
16 1,057 11,065 31,099 43,221 
Total 37,482 163,212 254,230 454,924 
S^ources of data: (69, 68, 74, 67, 66, 79, 14, 81). 
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large increase in public recreation land in region 1 is attributed 
to the Upper Mississippi River National Wildlife Refuge. Only 27.4 
percent of the 203,240 acre increase is attributed to state and county 
recreation land acquisitions, with 12.7 percent and 14.7 percent, 
respectively, for state and county recreation lands and waters. 
The county extension survey results estimated that in 1970, 
32,794 acres were absorbed by private recreation land uses outside 
incorporated areas. Private recreation land uses include golf courses, 
drive-in theaters, fairgrounds and sports assembly complexes, private 
parks and campgrounds, and privately planned recreation (second home) 
subdivisions. (See Table 4.30 for a regional breakdown.) These 
estimates were corrected for county nonrespondents by assuming that 
the subcategory of private recreation land use acreage for those 
counties that did not respond was equal to the mean county subcategory 
private recreation acreage in the appropriate region for the given year. 
Between 1960 and 1970, the county extension survey results 
estimated that 15,271 acres were absorbed by private recreation 
land uses. (See Table 4.35 for a regional breakdown.) This is an 
87.1 percent increase over the 1960 private recreation land use base 
figure and is the highest percentage increase of all the major non-
agricultural land use categories. Of the 15,271 acre increase, 
approximately 35 percent is accounted for by golf courses, 1 percent 
by drive-in theaters, 2 percent by fairgrounds and sports assembly 
complexes, 40 percent by private parks and private campgrounds, and 
21 percent by recreation (second home) subdivisions. (See subsection 
Table 4.30. 1970 private recreation land use acres 
1970 acres 
Golf Drive-in 
Fairgrounds 
and sports 
assembly 
Private parks 
and private 
Recreation 
(second home") 
Percent of county 
nonresponse 6 . 1  6 . 1  7.1 7.1 
Region courses theaters complexes campgrounds subdivisions Total 
1 1,109 10 41 360 0 1,520 
2 1,223 62 270 10 3 1,568 
3 1,020 63 44 67 89 1,283 
4 348 20 187 197 0 752 
5 794 28 48 2,266 2 3,138 
6 436 10 15 285 0 746 
7 1,132 18 306 36 28 1,520 
8 917 45 214 563 2,341 4,080 
9 375 0 20 538 58 991 
10 784 10 172 792 48 1,806 
11 2,259 71 130 5,870 520 8,850 
12 481 22 67 0 2,080 2,650 
13 635 31 103 118 0 887 
14 456 1 194 233 40 924 
15 513 40 318 68 0 939 
16 442 6 160 468 64 1,140 
)tnl 12,924 437 2,289 11,871 5,273 32,794 
ircent of total 39.40 1.33 6.97 36.19 16.07 
8 . 1  
Source of data: Iowa Extension Survey, 1975. 
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IV.A.7 on other urban land use for a discussion of undeveloped acres 
in private recreation subdivisions.) 
Projecting future public recreation land absorption is difficult. 
Public financing for lands and waters projects is almost completely 
unpredictable, since monies come from legislative appropriations which 
vary considerably from year to year.^  
It is doubtful the federal government will exert much additional 
impact on recreation land use in the foreseeable future in Iowa. Most 
of the land for the Mississippi River Navigation Project was purchased 
in fee in the 1930's and none was purchased after 1950. There are 
no federal reservoirs being planned in Iowa that are likely to receive 
2 federal funding in the near future. Projections from Outdoor Recrea­
tion (69), the official outdoor recreation plan for the state of Iowa, 
estimate 12,864 acres of fee simple land under the long-range acquisi­
tion program for the Upper Mississippi River National Recreation Area 
in region 16 (69, Vol. 9, p. 48). One-half of this acreage is assumed 
to be acquired from 1970 to 1980, and one-half is assumed to be acquired 
from 1980 to 1990. In addition, 2,031 acres of land were absorbed by 
the Saylorville Reservoir in region 11 from 1970 to 1974. 
The State Conservation Commission is the only state agency which 
is directly concerned with providing outdoor recreation in Iowa. It 
is empowered to develop a system of state parks which should be of 
Public ownership of land has been called by some writers the 
ultimate in determining control over land (14, p. 9). 
2 
Private communication with the Kansas City District and St. 
Paul District, U.S. Anny Corps of Engineers, January 1975. 
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statewide or at least regional significance regarding recreation 
potential. Attention is given to the geographical distribution of 
these areas (67, p. 19). To project state recreation land use, the 
42-year average annual state recreation land use requirement from 1933 
to 1974 of 4,459 acres per year was assumed to continue to the year 
2020. This projection is proportioned to the 16 regions on the basis 
of the proportion of total land area in each region to the statewide 
total land area. 
Legislation enacted by the Iowa General Assembly in 1955 enables 
counties to acquire parks and other recreation areas. As of 1964, 
95 of Iowa's counties have established conservation boards. The 
method of financing the boards is through the local county mill levy. 
In general, county conservation boards will undoubtedly continue to 
develop rural areas of local significance. To project county recrea­
tion land use, the 17-year average annual state recreation land use 
requirement from 1960 to 1977 of 2,487 acres per year was assumed to 
continue to the year 2020. Data for the years 1975 to 1977 were based 
on projected acquisition data in reference (69). This projection is 
proportioned to the 16 regions in the same manner as the above state 
recreation land use projections. 
To project private recreation land use, the average of the 1960 
to 1970 state mean acreage change per county and the 1963 to 1973 
state mean acreage change per county was multiplied times 99 counties 
to give an estimated 17,571 acres assumed to be absorbed by private 
recreation land uses each 10 years from 1970 to 2020. This 17,571 
acres was proportioned to the 16 regions by multiplying it times the 
194 
average of the 1960 to 1970 regional mean acreage change per county 
and the 1963 to 1973 regional mean acreage change per county for each 
region. This was then multiplied times the number of counties in each 
region and divided by the sum of the 16 average 10-year changes per 
region. The proportions were assumed to remain constant over time. 
(See Table 4.39 for a summary of both private and public recreation 
land use projections.) It should also be remembered that the discussed 
railroad projected abandonments provide an additional source of potential 
recreation lands. 
Private recreation land use projections are regionally proportioned 
on the basis of past trends, whereas public recreation land use pro­
jections are proportioned on the basis of area. This is because public 
recreation land use changes are assumed to be largely independent of 
the private market, whereas private recreation land use changes are 
more highly related to private market changes. 
Using ordinary least squares simple regression, the change in 
recreation land use from 1960 to 1970 was regressed on the change in 
total population from 1960 to 1970. The results are shown in Table 
4.31. Though change in population predicts little of the change in 
recreation land, it is significant under .15 in both equations 1 and 
2 2. The higher significance and higher R in equation 2, compared to 
equation 1, lends some support to the assumption of public recreation 
land use change independence from the private market.^  Also note that 
o^st researchers rely heavily on the level of variables in evaluat­
ing the performance of their models. This may be fine for them, but 
for many forecasting jobs, it is the change in the variable that is 
important. Needless to say, the drops sharply as one switches from 
the measurement of level to the measurement of change (48, p. 187). 
Table 4.31. Recreation land use regression^  
Regression results 
Equa­
tion 
number 
Inde­
pendent 
variable 
Number 
of 
counties 
Number 
of 
regions Constant D.F. 
1 Y 16 11,089.85 .38 
(1 .25)* 
14 .10 
2 Y* 16 878.94 .02 
(2 .25)** 
14 .26 
3 Y* 87 157.84 .004 
(.62) 
85 .004 
T^he top numbers are O.L.S. regression coefficients, and the numbers in parentheses are t 
statistics for each coefficient. 
Y = change In public recreation land use acres, 1960 to 1970; Y* = change in private recreation 
land use acres, 1960 to 1970; X% = change in total population, 1960 to 1970. 
I^ndicates significance under .15 for one tail t test. 
**Indlcate8 significance under .025 for one tail t test. 
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equations 2 and 3 indicate that private recreation land use changes 
are more a function of regional private market changes than local 
county private market changes. One reason for this is that lowans 
are highly mobile and enjoy an excellent highway system. In other 
words, recreation land use is not necessarily location specific to 
local population; therefore, recreation projections based on population 
may prove erroneous. 
The above public recreation land use projections may be conserva­
tive in light of the 1973 open space legislation (S.F. 577) that 
appropriated 2 million dollars from the general fund of the state of 
Iowa to the State Conservation Commission for the biennium beginning 
July 1, 1973, and ending June 20, 1975, to be used for the acquisition 
of land available from willing sellers, but not including abandoned 
railroad right-of-way (66). The continuation of the above program is 
uncertain, for it was undertaken as a one-shot experiment and does 
not have permanent annual appropriations. 
There is a wide diversity of professional opinion with respect 
to open space standards. Clawson is among the economists who have 
attempted to develop open space standards. Clawson, quoted in Little's 
Challenge of the Land (94, p. 20), arrived at a requirement of 78 acres 
of open space, of all kinds, per 1,000 population. The National 
Recreation and Park Association has advocated a permanent allocation 
of open space of 10 acres per 1,000 population (94, p. 20). For 
purposes of comparison, the recreation (both public and private) land 
use projections of this study based on trend extrapolation provide 
for 34 acres per 1,000 projected population from 1970 to 1980. 
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Although agriculture is not explicitly mentioned in the above 
standards, it should be considered as contributing to open space 
requirements. That agriculture does make these contributions is a 
fact which often appears to pass unnoticed, and may explain Iowa's 
relatively low amount of recreation land per capita. Private farm­
land provides outdoor recreation, especially fishing and hunting, 
which may or may not interfere with agricultural productivity. But 
as land in farms falls and farms become more commercialized, the 
public may have less access to private farmland open space. Iowa's 
abundance of rich farmland in private ownership has rendered more 
difficult the task of securing private outdoor recreation areas. 
Many times it becomes necessary to acquire land for recreation uses 
which is well suited to agriculture, resulting in relatively high 
prices for recreation land. 
Another factor besides population growth affecting future recrea­
tion land use, especially private recreation land use, is growth in 
real per capita income. With regards to public recreation land use, 
increasing per capita real income and leisure time may just result 
largely in increased use of present public parks, assuming the increased 
leisure time comes during the week and not on the weekend. 
7. Other urban land use 
Other urban land uses in Table 4.32 include salvage yards and 
waste disposal dumps land use, cemetery land use, manufacturing and 
associated land use, wholesale, retail, and services and associated 
land use, housing (first home) subdivisions land use, mobile home 
Table 4.32. 1970 "other urban" land use acres^  
Wholesale 
trade, 
retail Privately 
Auto salvage Manu­ trade. planned Nonfarm Total 
yards, waste facturing services, housing residential "other 
and refuse and and (first Mobile and urban" 
disposal Ceme­ associated associated home) sub­ home associated land use 
Region dumps teries land use land use divisions parks land use acres 
1 179 447 266 1,645 90 10 2,334 4,971 
2 541 583 1,244 664 1,497 59 1,873 6,461 
3 603 601 106 244 74 50 516 2,194 
4 425 491 691 341 461 91 694 3,194 
5 231 450 683 2,375 829 18 448 5,034 
6 284 308 203 720 2,294 37 1,045 4,891 
7 327 519 459 553 1,417 126 2,193 5,594 
8 125 341 842 1,869 2,745 328 479 6,729 
9 144 155 600 308 707 127 825 2,866 
10 504 841 1,049 1,491 2,027 165 3,155 9,232 
11 433 1,432 1,004 1,330 8,361 336 1,779 14,675 
12 344 663 145 304 117 9 1,729 3,311 
13 273 1,316 291 1,155 283 8 1,854 5,180 
14 244 566 569 365 254 38 319 2,355 
15 401 1,091 355 265 280 105 1,204 3,701 
16 203 280 19,813 192 372 272 1,261 22,393 
Total 5,261 10,084 28,320 13,821 21,808 1,779 21,708 102,781 
Percent of total 5.11 9.81 27.55 13.44 21.21 1.73 21.12 
Percent of county 
nonresponse 6.1 7.1 8.1 9.1 10.1 7.1 14.1 
S^ource of data: Iowa Extension Survey, 1975. 
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park land use, and nonfarm residential land use. All of the above 
land uses are outside incorporated boundaries, including land use in 
unincorporated areas. 
The county extension survey results estimated that in 1970, 
102,781 acres were absorbed by other urban land uses. This estimate 
corrects for a 10.1 percent county nonresponse rate. (See Table 4.39 
for a regional breakdown.) Table 4.32 provides a regional breakdown 
of other urban land uses by its seven subcategories.^  
Between 1960 and 1970, it is estimated that 9,574 acres were 
absorbed in total by other urban land uses (Table 4.35). This is a 
10.2 percent increase over the 1960 other urban land use base figures 
and is one of the lowest percentage increases of all the nonagricultural 
land use categories. Within this other urban land use category, though, 
privately planned housing (first home) subdivisions increased 23.5 
percent over its 1960 base figure. 
Though the above other urban land uses are included in 1970 non-
agricultural land use base figures, future other urban land uses are 
not projected directly, but are implicitly included in the urban 
projections. (See subsection IV.A.l.b.l), on urban land use projec­
tions.) 
Using ordinary least squares simple regression, the change in 
housing subdivision acreage plus mobile home park acreage plus non­
farm residential and associated land use from 1960 to 1970 is regressed 
Table 4.32 corrects for nonresponse on a regional subcomponent 
other urban land use basis. 
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on change in rural population from 1960 to 1970. (See equation 1, 
Table 4.33.) Change in rural population predicts little of the change 
in rural residential land use outside incorporated areas in contrast 
to the high predictive power of change in urban population on change 
in urban land use as noted in the urban land use subsection. Regress­
ing change in rural land use on change in total population consistently 
2 
resulted in higher R and higher significance of the independent 
variable as noted in equations 2 and 3 and 4 and 5. 
There is much national concern with rural land being subdivided 
for both first and second home subdivisions (125, p. 263). One of the 
basic concerns has to do with the extent and duration of subdivision 
underdevelopment. Information with regards to the duration of present 
Iowa rural subdivision underdevelopment was unobtainable, but some 
information on the present extent of Iowa rural subdivision under­
development was obtained. 
Results of the extension survey estimated that, as of December 31, 
1974, there were 955 privately planned housing (first home) subdivisions 
outside incorporated areas within the state of Iowa that occupied 
29,302 acres. Of these 29,302 acres, as much as 14,042 acres (48 
percent of the total) were undeveloped.^  
"Undeveloped" acres was calculated from the ratio of lots sub­
divided to homes actually constructed. Thus, it is assumed in 
calculating undeveloped acres that roads and other nonhousing sub­
division land uses are undeveloped or underused in the same propor­
tion that lots are undeveloped to total lota subdivided. It is also 
implicitly assumed that in each subdivision, the lots are of average 
equal size and that a house on a subdivided lot of three acres is 
not any more undeveloped than a house on a subdivided lot of .3 
acres. 
Table 4.33. "Other urban" land use regression^  
Regression results 
Equa­
tion 
number 
Inde­
pendent 
variable 
Number 
of 
counties Constant *2 D.F. 
1 79 278.37 .13 77 .13 
(3.41)** 
2 Yg 89 81.48 .01 87 .05 
(2.14)* 
3 Y) 89 100.35 .01 87 .002 
( .46)  
4 Y3 77 249.55 .05 75 .09 (2 .86)** 
5 Yn 77 361.37 .14 75 .06 
(2 .36)* 
*The numbers 
= change 
in parentheses are t statistics, 
in housing subdivision acreage plus mobile home park acreage plus nonfarm resi-
dential and associated land use acreage; Y2 = change in manufacturing, wholesale trade, retail 
trade, services, and associated land use acreage; Yg = Y^  + Y2; = change in rural population, 
1960 to 1970 (rural population = total county population - population inside incorporated places); 
and Xg = change in total population, 1960 to 1970. 
**Indlcates significance under .005 for one tail t test. 
I^ndicates significance under .025 for one tail t test. 
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As of December 31, 1974, there are 59 privately planned recrea­
tion (second home) subdivisions outside incorporated areas within 
the state of Iowa that occupied 10,331 acres. Of this 10,331 acres, 
as much as 8,492 acres (82 percent of the total) were undeveloped.^  
Though it may seem that Iowa has an unusually high percentage of 
recreation subdivision land undeveloped, it should be noted that 
for the nation as a whole in 1971, at least six recreational lots 
were sold for each second home constructed (125, p. 264). (See 
Table 4.34 for a regional breakdown of undeveloped subdivision land. 
Note the substantial regional variation.) 
8. Summary of nonagricultural land use 
Between 1960 and 1970, it was estimated that Iowa nonagricultural 
land uses increased 371,649 acres, or a 19.7 percent increase over 
the 1960 base figure. Over 80 percent of this increase is accounted 
for by public recreation, urban, and rural road and highway land 
use. Of the 371,649 acre nonagricultural land use increase, 54.6 
percent is attributed to public recreation land use, 24.7 percent to 
nonagricultural incorporated place land use (including urban roads), 
and 10.7 percent to outside incorporated place road and highway 
land use. Table 4.35 summarizes Iowa nonagricultural land use 
changes from 1960 to 1970 by land uses and by regions. 
"Undeveloped" acres here were calculated by the same method 
given in the preceding footnote. In addition, care was taken to 
subtract lake acreage out of the total number of acres in the 
recreation subdivisions. 
Table 4.34. "Undeveloped" acres In first and second home subdivisions outside incorporated areas 
as of December 31, 1974^  
Housing (first home) subdivisions Recreation (second home) subdivisions 
Total "Undeveloped" Total "Undeveloj 
Region Number acres acres Number acres acres 
1 7 168 106 0 o'-' 0 
2 71 1,364 646 3 139 132 
3 15 208 95 4 96 57 
4 40 1,256 53 1 30 20 
5 33 470 277 4 48 3 
6 11 2,726 1,603 2 _b _b 
7 55 1,770 988 3 23 0 
8 36 921 407 10 2,806 1,884 
9 206 2,947 1,168 5 82 6 
10 78 2,002 1,267 6 190 40 
11 343 14,084 6,651 1 5 2 
12 3 37 21 3 3,070 2,952 
13 8 400 278 3 1,380 1,380 
14 4 207 201 2 2,034* 1,961 
15 8 250 105 5 210 40 
16 37 492 176 7 218 15 
Total 955 29,302 14,042 59 10,331 8,492 
S^ource of data: Iowa Extension Survey, 1975, 
R^egion is missing a response from one county. 
N^o data available. 
Table 4.35. Summary of nonagricultural land use acreage change estimates, 1960 to 1970 
Nonagricultural 
Nonagricultural less than 2,500 Nonagricultural 
total population greater than 2,500 Rural 
incorporated incorporated population highway 
place place incorporated and Airport Extraction 
Region land acres land acres place land acres road acres acres acres 
1 945 65 884 929 279 105 
2 2,764 1,505 1,259 98 830 784 
3 4,461 1,213 3,248 72 725 234 
4 1,250 433 817 2,055 978 360 
5 3,289 908 2,381 1,049 549 384 
6 2,751 213 2,538 2,259 349 420 
7 11,892 1,617 10,275 1,191 718 102 
8 6,426 1,053 5,373 3,434 626 130 
9 3,883 857 3,026 799 0 174 
10 15,571 77 15,494 4,125 744 588 
11 21,001 9,077 11,924 8,710 890 208 
12 1,800 378 1,422 166 118 186 
13 9,764 788 8,976 8,102 452 408 
14 272 • 122 150 3,150 173 210 
15 3,109 875 2,234 1,320 992 310 
16 2,835 260 2,575 708 274 80 
Total 92,015 19,441 72,574 38,167 8,697 4,683 
Percent 
increase 
over 1960 
base 19.3 10.2 25.2 4.0 65.8 18.2 
Table 4.35, Continued 
Public Golf Drive-in 
recreation course theater 
Region acres acres acres 
1 35,858 394 0 
2 5,011 611 3 
3 3,285 380 0 
4 1,338 250 0 
5 2,934 356 0 
6 5,446 150 0 
7 3,969 775 -18 
8 3,846 487 20 
9 5,161 166 0 
10 3,115 367 0 
11 78,815 800 17 
12 2,655 183 0 
13 6,128 263 -2 
14 3,749 0 1 
15 39,713 43 1 
16 2,217 211 6 
Total 203,240 5,436 28 
Percent 
Increase 
over 1960 
base 80.8 72.6 6.8 
Fairground 
and sports 
complex 
acres 
Private 
park and 
campground 
acres 
0 
0 
1 
34 
-42 
0 
184 
60 
0 
29 
9 
0 
7 
0 
4 
100 
360 
8 
67 
30 
2,136 
155 
0 
416 
456 
603 
1,641 
0 
83 
204 
0 
334 
Private 
recreation 
subdivision 
acres 
0 
0 
52 
0 
2 
0 
0 
850 
27 
0 
514 
1,420 
0 
40 
0 
23 
Salvage yard 
and waste 
disposal dump 
acres 
(outside) 
0 
7 
34 
52 
27 
13 
55 
-1 
39 
41 
25 
26 
5 
22 
6 
21 
386 6,493 2,928 372 
20.3 120.7 124.9 7.6 
Table 4.35. Continued 
Wholesale, 
Manufacturing retail, and 
and services and Housing Mobile Nonfarm 
Cemetery associated associated subdivision home park residential 
acres use acres use acres acres acres acres Total 
Region (outside) (outside) (outside) (outside) (outside) (outside) acres 
1 0 27 82 4 0 94 39,081 
2 1 19 34 178 3 106 10,457 
3 2 4 64 6 1 69 9,457 
4 28 74 106 269 24 91 6,939 
5 9 99 464 230 10 122 11,618 
6 0 15 39 547 7 74 12,225 
7 10 42 65 294 14 227 19,520 
8 5 63 3 282 17 35 16,699 
9 0 298 204 569 116 160 12,052 
10 29 150 101 481 24 286 26,254 
11 12 79 134 911 31 148 113,945 
12 2 9 15 8 2 133 6,723 
13 77 31 17 35 1 174 25,545 
14 9 81 106 137 11 60 8,225 
15 0 12 18 138 9 78 45,753 
16 1 130 1 56 49 110 7,156 
Total 185 1,133 1,453 4,145 319 1,967 371,649 
Percent 
Increase 
over 1960 
base 1.9 4 . 2  11.3 23.5 21.8 10.0 19.7 
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In 1970, total nonagricultural land within incorporated places 
greater than 1,500 in population absorbed 1.77 percent of Iowa's 
total land area. This is roughly comparable to a national (50 state) 
land area average of 1.52 percent. The above comparison corresponds 
to .22 urban acres per capita in Iowa and .16 urban acres per capita 
nation-wide. Tables 4.36, 4.37, and 4.38 provide similar comparisons 
of U.S. and Iowa land uses for highway and road, railroad, airport, 
recreation, and extraction land uses. For highway and road and rail­
road land uses, Iowa has both a greater percent of total area and 
acres per capita than the nation-wide average. For airport and recrea­
tion land uses, Iowa has both a smaller percent of total area and 
acres per capita than the nation-wide average. For extraction land 
use, Iowa has a greater percent of total land area but smaller acres 
per capita than the nation-wide average. The percent of total land 
area in both highway and road and extraction land uses is significantly 
greater than the national average, while the percent in recreation land 
use is significantly less than the national average. 
Table 4.39 summarizes Iowa nonagricultural land use area esti­
mates for the years 1970, 1980, 1990, 2000, 2010, and 2020, for the 
16 Iowa regions and seven nonagricultural land use categories. This 
table also provides the percent of each individual land use to the 
total Iowa surface area and individual land use acres per capita. 
U.S. Department of Commerce area measurement definitions of land and 
water area were used. Stated briefly, ponds, lakes, or similar areas 
are counted as inland water if their areas are 40 acres or more; 
streams or canals must be 1/8 mile or more in width to be counted. 
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Table 4.36. 1970 Iowa nonagricultural land use area estimates 
Percent of total Acres per 
Acres land acres capita® 
Total land acres 35,804,800 100.0 12.67 
Urban acres^ 569,584 1.60 .20 
Urban acres^ 636,220 1.77 .22 
Highway and road 
acres^ 1,103,393 3.08 .39 
Railroad acres 95,426 .26 .03 
Airport acres 21,922 .06 .007 
Recreation acres 487,719 1.36 .17 
Extraction acres 30,398 .08 .01 
B^ased on a 1970 Iowa population of 2,825,041. 
°Urban acres equals nonagricultural land acres within all popular 
tion size class incorporated places. 
''Urban acres equals total land acres within all incorporated 
places greater than 1,500 in population. 
I^ncludes urban highway and road acres. 
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Table 4.37. 1969 United States nonagricultural land use area 
estimates^  
Acres^  
Percent of total 
land acres 
Acres per 
capita^  
1. Total land acres^  2,264,000,000 100.0 11.09 
2. Urban acres® 34,590,000 1.52 .16 
3. Highway and road acres 20,977,000 .92 .01 
4- Railroad acres 3,221,000 .14 .01 
5. Airport acres 1,755,000 .07 .008 
6. Recreation acres^  81,337,000 3.59 .39 
7. Public installation 
and facilities acres^  27,505,000 1.21 .13 
8. Extraction acres^  3,700,000 .01 .01 
L^and use data relating to land uses 2 to 7 above are taken from 
(43) and are estimates based primarily on reports and records of 
federal and state land management and conservation agencies. 
Includes Alaska and Hawaii. 
A^ssumes a U.S. fifty state population of 204,000,000. 
A^s reported by U.S. Census of Population (194). The land area 
includes all dry land; land temporarily or partly covered by water, 
such as marshland, swamps, and flood plains; linear water areas less 
than one-eighth mile wide; and other water bodies with less than 40 
acres of surface area. 
I^ncludes towns of 1,000 or more population. 
I^ncludes national parks, state parks, wilderness and primitive 
areas, federal wildlife refuges, and state wildlife refuges. 
I^ncludes federal land administered by the Department of Defense 
and the Atomic Energy Commission, and state land in institutional and 
miscellaneous special uses. 
Ixtraction land acres utilized 1930 to 1971, taken from (115). 
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Table 4.38. Comparison of 1969 U.S. nonagricultural 
1970 Iowa nonagricultural land use area 
land use area with 
Percent 
i-ônâ 
of total 
acres 
Acres per 
capita 
U.S. Iowa U.S. Iowa 
Total land acres 11.09 12.67 
Urban acres 1.52 1.77® .16 .22 
Highway and road acres .92 3.08 .01 .39 
Railroad acres .14 .26 .01 .03 
Airport acres .07 .06 .008 .007 
Recreation acres 3.59 1.36 .39 .17 
Extraction acres .01 .08 .01 .01 
U^rban acres equals total land acres within incorporated places 
greater than 1,500 in population. 
Table 4,39a, 1970 Iowa nonagricultural land use area estimates 
Total Air- Rural 
acres Land Water port Urban highway 
Region 1 
Acres 2,140,928 2,113,280 27,648 447 12,331 53,024 
Acres/total acres 0.000 0.006 0.025 
Acres/population 0.005 0.129 0.554 
Region 2 
Acres 2,873,984 2,867,840 6,144 1,522 33,380 82,087 
Acres/total acres 0.001 0.012 0.029 
Acres/population 0.010 0.217 0.534 
Region 3 
Acres 3,105,024 3,074,560 30,464 1,811 28,574 89,046 
Acres/total acres 0.001 0.009 0.029 
Acres/population 0.012 0.195 0.608 
Region 4 
Acres 2,203,264 2,199,680 3,584 2,934 33,304 61,736 
Acres/total acres 0.001 0.015 0.028 
Acres/population 0.018 0.201 0.372 
Region 5 
Acres 2,217,728 2,213,760 3,968 1,373 25,635 62,666 
Acres/total acres 0.001 0.012 0.028 
Acrcs/population 0.011 0.207 0.507 
Region 6 
Acres 1,572,672 1,572,480 192 488 14,246 45,014 
Acres/total acres 0.000 0.009 0.029 
Acres/population 0.005 0.139 0.440 
Region 7 
Acres 2,025,280 2,024,320 960 1,793 42,689 54,791 
Acres/total acres 0.001 0.021 0.027 
Acres/population 0.008 0.191 0.245 
Region 8 
Acres 2,012,160 1,987,840 24,320 1,564 36,508 50,499 
Acres/total acres 0.001 0.018 0.025 
Acres/population 0.008 0.178 0.247 
Region 9 
Acres 584,896 574,080 10,816 926 36,941 14,900 
Acres/total acres 0.002 0.063 0.025 
Acres/population 0.005 0.205 0.083 
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Public Private Total 
Urban Total Rail- rec- rec- Extrac- Other nonagri-
highway highway road reation reation tion urban culture 
3,270 
0.002 
0.034 
5,734 
0.002 
0.037 
5,730 
0.002 
0.039 
7,005 
0.003 
0.042 
5,345 
0.002 
0.043 
4,104 
0.003 
0.040 
8,070 
0.004 
0.036 
6,041 
0.003 
0.030 
6,913 
0.012 
0.038 
56,294 
0.026 
0.588 
87,821 
0.031 
0.571 
94,776 
0.031 
0.647 
68,741 
0.031 
0.414 
68,011 
0.031 
0.550 
49,118 
0.031 
0.480 
62,861 
0.031 
0.281 
56,540 
0.028 
0.276 
21,813 
0.037 
0.121 
3,779 
0.002 
0.039 
9,448 
0.003 
0.061 
9,448 
0.003 
0.065 
3,779 
0.002 
0.023 
8,503 
0.004 
0.069 
5,669 
0.004 
0.055 
6,614 
0.003 
0.030 
4,724 
0.002 
0.023 
1,890 
0.003 
0.011 
64,618 
0.030 
0.675 
19,672 
0.007 
0.128 
40,921 
0.013 
0.279 
4,961 
0.002 
0.030 
8,945 
0.004 
0.072 
6,730 
0.004 
0.066 
11,320 
0.006 
0.051 
39,543 
0.020 
0.193 
12,123 
0.021 
0.067 
1,520 
0.001 
0.016 
1,568 
0.001 
0.010 
1,283 
0.000 
0.009 
752 
0.000 
0.005 
3,138 
0.001 
0.025 
746 
0.000 
0.007 
1,521 
0.001 
0.007 
4,080 
0.002 
0.020 
991 
0.002 
0.006 
810 
0.000 
0.008 
4,096 
0.001 
0.027 
4,041 
0.001 
0.028 
560 
0.000 
0.003 
1,580 
0.001 
0.016 
1,348 
0.001 
0.013 
1,260 
0.001 
0.006 
1,720 
0.001 
0.008 
1,114 
0.002 
0.006 
4,971 
0.002 
0.052 
6,461 
0.002 
0.042 
2,194 
0.001 
0.015 
3,194 
0.001 
0.019 
5,034 
0.002 
0.041 
4,891 
0.003 
0.048 
5,594 
0.003 
0.025 
6,729 
0.003 
0.033 
2,866 
0.005 
0.016 
141,500 
0.066 
1.479 
158,234 
0.055 
1.029 
177,318 
0.057 
1.211 
111,220 
0.050 
0.670 
117,274 
0.053 
0.949 
79,132 
0.050 
0.774 
125,582 
0.062 
0.562 
145,367 
0.072 
0.710 
71,751 
0.123 
0.399 
Table 4.39a. Continued 
Total Air- Rural 
acres Land Water port Urban highway 
Region 10 
Acres 2,427,264 2,426,240 1,024 1,736 52,234 68,972 
Acres/total acres 0.001 0.022 0.028 
Acres/population 0.006 0.157 0.221 
Region 11 
Acres 3,055,360 2,986,880 68,480 2,002 99,953 91,557 
Acres/total acres 0.001 0.033 0.030 
Acres/population 0.004 0.199 0.182 
Region 12 
Acres 2,228,544 2,227,840 704 944 49,232 62,203 
Acres/total acres O.OOO 0.022 0.028 
Acres/population 0.010 0.534 0.674 
Region 13 
Acres 3,037,248 3,029,120 8,128 1,354 37,058 88,528 
Acres/total acres 0.000 0.012 0.029 
Acres/population 0.007 0.197 0.470 
Region 14 
Acres 2,205,952 2,204,800 1,152 346 16,199 61,499 
Acres/total acres 0.000 0.007 0.028 
Acres/population 0.006 0.262 0.994 
Region 15 
Acres 3,168,704 3,164,160 4,544 1,587 29,705 81,428 
Acres/total acres 0.001 0.009 0.026 
Acres/population 0-010 0.193 0.529 
Region 16 
Acres 1,168,192 1,137,920 30,272 1,095 21,595 28,956 
Acres/total acres 0.001 0.018 0.025 
Acres/population 0.009 0.182 0.244 
State total 
Acres 36,027,200 35,804,800 222,400 21,922 569,584 996,906 
Acres/total acres 0.001 0.016 0.028 
Acres/population 0.008 0.202 0.353 
214 
Public Private Total 
Urban Total Rail- rec- rec- Extrac- Other nonagri-
highway highway road reation reation tion urban culture 
9,081 
0.004 
0.029 
78,053 
0.032 
0.250 
6,614 
0.003 
0.021 
34,835 
0.014 
0 .111  
1,806 
0.001 
0.006 
1,944 
0.001 
0.006 
9,232 
0.004 
0.030 
177,373 
0.073 
0.568 
18,441 
0.006 
0.037 
109,998 
0.036 
0.219 
9,448 
0.003 
0.019 
85,503 
0.028 
0.170 
8,850 
0.003 
0.018 
2,672 
0.001 
0.005 
14,675 
0.005 
0.029 
314,660 
0.103 
0.627 
4,095 
0.002 
0.044 
66,298 
0.030 
0.719 
5,669 
0.003 
0.061 
7,558 
0.003 
0.082 
2,650 
0.001 
0.029 
2,298 
0.001 
0.025 
3,311 
0.001 
0.036 
133,865 
0,060 
1.451 
8,372 
0.003 
0.044 
96,900 
0.032 
0.515 
7,559 
0.002 
0.040 
16,187 
0.005 
0.086 
887 
0.000 
0.005 
1,472 
0.000 
0.008 
5,180 
0.002 
0.028 
158,225 
0.052 
0.841 
3,358 
0.002 
0.054 
64,857 
0.029 
1.049 
2,834 
0.001 
0.046 
7,579 
0.003 
0.123 
924 
0.000 
0.015 
1,057 
0.000 
0.017 
2,355 
0.001 
0.038 
92,793 
0.042 
1.500 
6,815 
0.002 
0.044 
88,243 
0.028 
0.574 
6,614 
0.002 
0.043 
51,208 
0.016 
0.333 
939 
0.000 
0.006 
3,630 
0.001 
0.024 
3,701 
0.001 
0.024 
178,812 
0.056 
1.162 
4,113 
0.004 
0.035 
33,069 
0.028 
0.278 
2,834 
0.002 
0.024 
43,221 
0.037 
0.364 
1,140 
0.001 
0.010 
396 
0.000 
0.003 
22,393 
0.019 
0.189 
121,630 
0.104 
1.024 
106,487 1,103,393 95,426 454,924 32,795 30,398 
0.003 0.031 0.003 0.013 0.001 0.001 
0.038 0.391 0.034 0.161 0.012 0.011 
102,781 2,304,736 
0.003 0.064 
0.036 0.816 
Table 4.39b. 1980 Iowa nonagricultural land use area estimates 
Airport Urban 
Rural 
highway 
Urban 
highway 
Region 1 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
78 
525 
0.000 
0.005 
4,158 
16,489 
0.008 
0.156 
1,608 
54,632 
0.026 
0.518 
366 
3,636 
0.002 
0.034 
Region 2 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
84 
1,605 
0.001 
0.010 
5,534 
38,914 
0.014 
0.235 
3,028 
85,115 
0.030 
0.514 
577 
6,311 
0.002 
0.038 
Region 3 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
104 
1,915 
0.001 
0.012 
6,432 
35,006 
0.011 
0.218 
1,895 
90,941 
0.029 
0.567 
459 
6,189 
0.002 
0.039 
Region 4 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
111 
3,045 
0.001 
0.017 
5,595 
38,899 
0.018 
0.215 • 
2,641 
64,377 
0.029 
0.356 
517 
7,522 
0.003 
0.042 
Region 5 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
33 
1,406 
0.001 
0.011 
2,750 
28,385 
0.013 
0.223 
2,133 
64,799 
0.029 
0.508 
332 
5,677 
0.003 
0.045 
Region 6 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
154 
642 
0.000 
0.006 
3,487 
17,733 
0.011 
0.160 
1,502 
46,516 
0.030 
0.420 
364 
4,468 
0.003 
0.040 
Region 7 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
69 
1,862 
0.001 
0.008 
3,545 
46,234 
0.023 
0.190 
4,458 
59,249 
0.029 
0.244 
678 
8,748 
0.004 
0.036 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
1,974 -485 4,170 
58,268 3,294 68,788 
0.027 0.002 0.032 
0.552 0.031 0.652 
3,605 -1,122 5,560 
91,426 8,326 25,232 
0.032 0.003 0.009 
0.552 0.050 0.152 
2,354 -1,122 6,250 
97,130 8,326 47,171 
0.031 0.003 0.015 
0.606 0.052 0.294 
3,156 -485 4,170 
71,899 3,294 9,131 
0.033 0.001 0.004 
0.397 0.018 0.050 
2,465 -1,091 4,170 
70,476 7,412 13,115 
0.032 0.003 0.006 
0,553 0.058 0.103 
1,866 -727 2,770 
50,984 4,942 9,500 
0.032 0.003 0.006 
0.461 0.045 0.086 
5,136 -848 4,170 
67,997 5,766 15,490 
0.034 0.003 0.008 
0.280 0.024 0.064 
780 208 11,002 
2,300 1,018 152,502 
0.001 0.000 0.071 
0.022 0.010 1.446 
513 662 15,381 
2,081 4,758 173,615 
0.001 0.002 0.060 
0.013 0.029 1.048 
638 241 15,560 
1,921 4,282 192,878 
0.001 0.001 0.062 
0.012 0.027 1.202 
2,666 311 15,494 
3,418 871 126,714 
0.002 0.000 0.058 
0.019 0.005 0.700 
1,459 429 10,974 
4,597 2,409 128,248 
0.002 0.001 0.058 
0.036 0.019 1.006 
334 382 8,629 
1,080 1,730 87,761 
0.001 0.001 0.056 
0.010 0.016 0.793 
931 83 13,256 
2,452 1,343 138,838 
0.001 0.001 0.069 
0.010 0.006 0.571 
Table 4.39b. Continued 
Airport Urban 
Rural 
highway 
Urban 
highway 
Region 8 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
248 
1,812 
0.001 
0.008 
9,352 
45,860 
0.023 
0.197 
4,161 
54,660 
0.027 
0.235 
676 
6,717 
0.003 
0.029 
Region 9 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
151 
1,077 
0.002 
0.005 
6,672 
43,613 
0.075 
0.216 
795 
15,695 
0.027 
0.078 
255 
7,168 
0.012 
0.036 
Region 10 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
324 
2,060 
0.001 
0.006 
10,348 
62,582 
0.026 
0.182 
3,399 
72,371 
0.030 
p.211 
678 
9,759 
0.004 
0.028 
Region 11 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
567 
2,569 
0.001 
0.005 
21,444 
121,397 
0.040 
0.213 
5,435 
96,992 
0.032 
0.170 
1,227 
19,668 
0.006 
0.034 
Region 12 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
51 
995 
0.000 
0.010 
3,085 
52,317 
0.023 
0.538 
2,678 
64,881 
0.029 
0.667 
603 
4,698 
0.002 
0.048 
Region 13 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
273 
1,627 
0.001 
0.008 
5,718 
42,776 
0.014 
0.201 
4,601 
93,129 
0.031 
0.437 
915 
9,287 
0.003 
0.044 
Region 14 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
33 
379 
0.000 
0.006 
2,622 
18,821 
0.009 
0.293 
1,823 
63,322 
0.029 
0.985 
407 
3,765 
0.002 
0.059 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
4,837 -606 4,170 
61,377 4,118 43,713 
0,031 0.002 0.022 
0.264 0.018 0.188 
1,050 -242 1,390 
22,863 1,648 13,513 
0.039 0.003 0.023 
0.113 0.008 0.067 
4,077 -848 4,860 
82,130 5,766 39,695 
0.034 0.002 0.016 
0.239 0.017 0.116 
6,662 -1,122 7,591 
116,660 8,326 93,094 
0.038 0.003 0.030 
0.205 0.015 0.163 
3,281 -727 4,170 
69,579 4,942 11,728 
0.031 0.002 0.005 
0.715 0.051 0.121 
5,516 -970 5,560 
102,416 6,589 21,747 
0.034 0.002 0.007 
0.481 0.031 0.102 
2,230 -364 4,170 
67,087 2,470 11,749 
0.030 0.001 0.005 
1.043 0.038 0,183 
1,764 116 19,811 
5,844 1,836 165,178 
0,003 0.001 0,082 
0.025 0,008 0,710 
620 164 9,792 
1,611 1,278 81,543 
0.003 0.002 0.139 
0.008 0.006 0.405 
1,235 402 20,568 
3,041 2,346 197,941 
0.001 0,001 0,082 
0,009 0.007 0,577 
3,033 233 38,303 
11,883 2,905 352,963 
0.004 0.001 0.116 
0.021 0.005 0.619 
1,511 180 11,675 
4,161 2,478 145,540 
0.002 0.001 0.065 
0.043 0.025 1.496 
1,045 340 17,537 
1,932 1,812 175,762 
0.001 0.001 0.058 
0.009 0.009 0.826 
290 163 9,101 
1,214 1,220 101,894 
0.001 0.001 0.046 
0.019 0.019 1.585 
Table 4.39b. Continued 
Region 15 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
Region 16 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
State total 
Change 1970 to 1980 
Acres 
Acres/total acres 
Acres/population 
Rura1 Urban 
Airport Urban highway highway 
250 
1,837 
0.001 
0.011 
118 
1,213 
0.001 
0.010 
2,648 
24,570 
0.001 
0.008 
5,463 
35,168 
0.011 
0.215 
2,439 
24,034 
0.021 
0.195 
98,644 
668,228 
0.019 
0.215 
4,526 
85,954 
0.027 
0.526 
2,945 
31,901 
0.027 
0.258 
47,628 
1,044,534 
0.029 
0.337 
795 
7,610 
0.002 
0.047 
381 
4,494 
0.004 
0.036 
9,230 
115,717 
0.003 
0.037 
220 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
5,321 -848 6,250 
93,564 5,766 57,458 
0.030 0.002 0.018 
0.573 0.035 0.352 
3,326 -364 8,522 
36,395 2,470 51,743 
0.031 0.002 0.044 
0.295 0.020 0.419 
56,858 -11,971 77,943 
1,160,251 83,455 532,867 
0.032 0.002 0.015 
0.374 0.027 0.172 
179 299 16,967 
1,118 3,929 195,779 
0.000 0.001 0.062 
0.007 0.024 1.198 
573 95 14,692 
1,713 491 136,322 
0.001 0.000 0.117 
0.014 0.004 1.104 
17,571 4,308 248,742 
50,366 34,706 2,553,478 
0.001 0.001 0.071 
0.016 0.011 0.823 
Table 4,39c. 1990 Iowa nonagricultural land use area estimates 
Airport Urban 
Rural 
highway 
Urban 
highway 
Region 1 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
102 
627 
0.000 
0.005 
4,858 
21,347 
0.010 
0.181 
1,608 
56,240 
0.026 
0.477 . 
366 
4,002 
0.002 
0.034 
Region 2 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
121 
1,727 
0.001 
0.009 
6,901 
45,815 
0.016 
0.251 
2,215 
87,330 
0.030 
0.479 
410 
6,721 
0.002 
0.037 
Region 3 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
133 
2,048 
0.001 
0.012 
7,459 
42,465 
0.014 
0.239 
1,895 
92,836 
0.030 
0.522 
459 
6,648 
0.002 
0.037 
Region 4 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
134 
3,179 
0.001 
0.016 
6,414 
45,313 
0.021 
0.228 
2,015 
66,392 
0.030 
0-334 
389 
7,911 
0.004 
0.040 
Region 5 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
62 
1,468 
0.001 
0.011 
3,718 
32,103 
0.014 
0.238 
1,758 
66,557 
0.030 
0.494 
255 
5,932 
0.003 
0.044 
Region 6 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
168 
810 
0.001 
0.007 
4,044 
21,777 
0.014 
0.180 
1,252 
47,768 
0.030 
0.394 
313 
4,781 
0.003 
0.039 
Region 7 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
80 
1,942 
0.001 
0.007 
5,707 
51,941 
0.026 
0.196 
4,458 
63,707 
0.031 
0.240 
678 
9,426 
0.005 
0.036 
222 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
1,974 -485 4,170 
60,242 2,809 72,958 
0.028 0.001 0.034 
0.511 0.024 0.619 
2,625 -1,212 5,560 
94,051 7,114 30,792 
0.033 0.002 0.011 
0.516 0.039 0.169 
2,354 -1,212 6,250 
99,484 7,114 53,421 
0.032 0.002 0.017 
0.559 0.040 0.300 
2,404 -485 4,170 
74,303 2,809 13,301 
0.034 0.001 0.006 
0.374 0.014 0.067 
2,013 -1,091 4,170 
72,489 6,321 17,285 
0.033 0.003 0,008 
0.538 0.047 0.128 
1,565 -727 2,770 
52,549 4,215 12,270 
0.033 0.003 0.008 
0.434 0.035 0.101 
5,136 -848 4,170 
73,133 4,918 19,660 
0.036 0.002 0.010 
0.276 0.019 0.074 
780 208 11,726 
3,080 1,226 164,228 
0.001 0.001 0.077 
0.026 0.010 1.394 
513 662 15,972 
2,594 5,420 189,587 
0.001 0.002 0.066 
0.014 0.030 1.041 
638 241 16,616 
2,559 4,523 209,494 
0.001 0.001 0.067 
0.014 0.025 1.177 
2,666 311 15,710 
6,084 1,182 142,424 
0.003 0.001 0.065 
0.031 0.006 0.717 
1,459 429 11,596 
6,056 2,838 139,844 
0-003 0.001 0.063 
0.045 0.021 1.037 
334 382 8,950 
1,414 2,112 96,711 
0.001 0.001 0.061 
0.012 0.017 0.799 
931 83 15,429 
3,383 1,426 154,267 
0.002 0.001 0.076 
0.013 0-005 0.582 
Table 4.39c. Continued 
Airport Urban 
Rural 
highway 
Urban 
highway 
Region 8 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
299 
2,111 
0.001 
0.008 
10,800 
56,660 
0.028 
0.213 
4,036 
58,696 
0.029 
0.221 
650 
7,367 
0.004 
0.028 
Region 9 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
175 
1,252 
0.002 
0.005 
7,993 
51,606 
0.088 
0.227 
294 
15,989 
0.027 
0.070 
152 
7,320 
0.013 
0.032 
Region 10 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
345 
2,405 
0.001 
0.006 
11,302 
73,884 
0.030 
0.196 
3,024 
75,395 
0.031 
0.200 
601 
10,360 
0.004 
0.027 
Region 11 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
545 
3,114 
0.001 
0.005 
20,739 
142,136 
0.047 
0.224 
2,809 
99,801 
0.033 
0.157 
689 
20,357 
0.007 
0.032 
Region 12 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
77 
1,072 
0.000 
0.010 
4,256 
56,573 
0.025 
0.531 
2,678 
67,559 
0.030 
0.634 
603 
5,301 
0.002 
0.050 
Region 13 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
296 
1,923 
0.001 
0.008 
7,199 
49,975 
0.016 
0.208 
2,287 
95,416 
0.031 
0.397 
441 
9,728 
0.003 
0.040 
Region 14 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
34 
413 
0.000 
0.006 
2,664 
21,485 
0.010 
0.321 
1,197 
64,519 
0.029 
0.964 
279 
4,044 
0.002 
0.060 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
4,686 -606 4,170 
66,063 3,512 47,883 
0.033 0.002 0.024 
0.248 0.013 0.180 
446 -242 1,390 
23,309 1,406 14,903 
0.040 0.002 0.025 
0.102 0.006 0.065 
3,625 -848 4,860 
85,755 4,918 44,555 
0.035 0.002 0.018 
0.227 0.013 0.118 
3,498 -1,212 5,560 
120,158 7,114 98,654 
0.039 0.002 0.032 
0.189 0.011 0.155 
3,281 -727 4,170 
72,860 4,215 15,898 
0.033 0.002 0.007 
0.684 0.040 0.149 
2,728 -970 5,560 
105,144 5,619 27,307 
0.035 0.002 0.009 
0.437 0.023 0.114 
1,476 -364 4,170 
68,563 2,106 15,919 
0.031 0.001 0.007 
1.025 0.031 0.238 
1,764 116 21,185 
7,608 1,952 186,363 
0.004 0.001 0.093 
0.029 0.007 0.700 
620 164 10,636 
2,231 1,442 92,179 
0.004 0.002 0.158 
0.010 0.006 0.405 
1,235 402 21,168 
4,276 2,748 219,109 
0.002 0.001 0.090 
0.011 0.007 0.581 
3,033 233 32,919 
14,916 3,138 385,882 
0.005 0.001 0.126 
0.023 0.005 0.607 
1,511 180 12,872 
5,672 2,658 158,412 
0.003 0.001 0.071 
0.053 0.025 1.487 
1,045 340 16,727 
2,977 2,152 192,489 
0.001 0.001 0.063 
0.012 0.009 0.800 
290 163 8,518 
1,504 1,383 110,412 
0.001 0.001 0.050 
0.022 0.021 1.650 
Table 4.39c. Continued 
Region 15 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
Region 16 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
State total 
Change 1980 to 1990 
Acres 
Acres/total acres 
Acres/population 
Rural Urban 
Airport Urban highway highway 
255 
2,092 
0.001 
0.012 
137 
1,350 
0.001 
0.010 
2,963 
27,533 
0.001 
0.008 
5,641 
40,809 
0.013 
0.235 
3,225 
27,259 
0.023 
0.208 
112,920 
781,148 
0.022 
0.228 
4,526 
90,480 
0.029 
0.521 
2,945 
34,846 
0.030 
0 .266  
38,997 
1,083,531 
0.030 
0.317 
795 
8,405 
0.003 
0.048 
381 
4,875 
0.004 
0.037 
7,461 
123,178 
0,003 
0.036 
226 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
5,321 
98,885 
0.031 
0.570. 
3,326 
39,721 
0.034 
0.303 
46,458 
1,206,709 
0.033 
0.353 
— 848 
4,918 
0.002 
0.028 
-364 
2,106 
0,002 
0.016 
-12,241 
71,214 
0.002 
0.021 
6,250 
63,708 
0.020 
0.367 
8,522 
60,265 
0.052 
0.460 
75,912 
608,779 
0.017 
0.178 
179 
1,297 
G.000 
0.007 
573 
2,286 
0.002 
0.017 
17,571 
67,937 
0.002 
0.020 
299 
4,228 
0.001 
0.024 
• 95 
586 
0.001 
0.004 
4,308 
39,014 
0.001 
0.011 
17,150 
212,929 
0.067 
1.227 
15,497 
151,819 
0.130 
1.159 
252,671 
2,806,149 
0.078 
0.820 
Table 4.39d. 2000 Iowa nonagricultural land use area estimates 
Airport Urban 
Rural 
highway 
Urban 
highway 
Region 1 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
71 
698 
0.000 
0.006 
3,895 
25,242 
0.012 
0.199 
0 
56,240 
0.026 
0.444 
0 
4,002 
0.002 
0.032 
Region 2 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
68 
1,795 
0.001 
0.009 
5,061 
50,876 
0.018 
0.265 
0 
87,330 
0.030 
0.454 
0 
6,721 
0.002 
0.035 
Region 3 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
93 
2,141 
0.001 
0.011 
5,620 
48,085 
0.015 
0.254 
0 
92,836 
0.030 
0.491 
0 
6,648 
0.002 
0.035 
Region 4 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
113 
3,292 
0.001 
0.015 
5,678 
50,991 
0.023 
0.238 
0 
66,392 
0.030 
0.310 
0 
7,911 
0.004 
0.037 
Region 5 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
44 
1,512 
0.001 
0.011 
3,294 
35,397 
0.016 
0.252 
0 
66,557 
0.030 
0.473 
0 
5,932 
0.003 
0.042 
Region 6 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
130 
940 
0.001 
0.007 
3,140 
24,917 
0.016 
0.194 
0 
47,768 
0.030 
0.372 
0 
4,781 
0.003 
0.037 
Region 7 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
66 
2,008 
0.001 
0.007 
6,690 
58,631 
0.029 
0.207 
0 
63,707 
0.031 
0.225 
0 
9,426 
0.005 
0.033 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
0 
60,242 
0.028 
0.475 
0 
94,051 
0.033 
0.489 
0 
99,484 
0.032 
0.526 
0 
74,303 
0.034 
0.347 
0 
72,489 
0.033 
0.516 
0 
52,549 
0.033 
0.410 
0 
73,133 
0.036 
0.259 
-485 
2,324 
0.001 
0.018 
-1,212 
5,902 
0.002 
0.031 
-1 ,212 
5,902 
0.002 
0.031 
-485 
2,324 
0.001 
0.011 
-1,091 
5,230 
0.002 
0.037 
-727 
3,488 
0.002 
0.027 
-848 
4,070 
0.002 
0.014 
4,170 
77,128 
0.036 
0.609 
5,560 
36,352 
0.013 
0.189 
6,250 
59,671 
0.019 
0.316 
4,170 
17,471 
0.008 
0.082 
4,170 
21,455 
0.010 
0.153 
2,770 
15,040 
0.010 
0.117 
4,170 
23,830 
0.012 
0.084 
780 
3,860 
0.002 
0.030 
513 
3,107 
0.001 
0.016 
638 
3,197 
0.001 
0.017 
2,666 
8,750 
0.004 
0.041 
1,459 
7,515 
0.003 
0.053 
334 
1,748 
0.001 
0.014 
931 
4,314 
0.002 
0.015 
208 
1,434 
0.001 
0 ,011 
662 
6,082 
0.002 
0.032 
241 
4,764 
0.002 
0.025 
311 
1,493 
0.001 
0.007 
429 
3,267 
0.001 
0.023 
382 
2,494 
0.002 
0.019 
83 
1,509 
0.001 
0.005 
9,124 
173,352 
0.081 
1.368 
11,864 
201,451 
0.070 
1.048 
12,842 
222,336 
0.072 
1.176 
12,938 
155,362 
0.071 
0.726 
9,396 
149,240 
0.067 
1.061 
6,756 
103,467 
0.066 
0.806 
11,940 
166,207 
0.082 
0.588 
Table 4.39d. Continued 
Airport Urban 
Rural 
highway 
Urban 
highway 
Region 8 
Change 1990 to 2000 
Acres 
Acres/total acres 
Ac res/popu1at ion 
250 
2,361 
0.001 
0.008 
9,357 
66,017 
0.033 
0.224 
0 
58,696 
0.029 
0.199 
0 
7,367 
0.004 
0.025 
Region 9 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
160 
1,412 
0.002 
0.006 
7,314 
58,920 
0.101 
0.234 
0 
15,989 
0.027 
0.064 
0 
7,320 
0.013 
0.029 
Region 10 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
245 
2,650 
0.001 
0.006 
10,566 
84,450 
0.035 
0.207 
0 
75,395 
0.031 
0.184 
0 
10,360 
0.004 
0.025 
Region 11 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
374 
3,488 
0.001 
0.005 
15,985 
158,121 
0.052 
0.231 
0 
99,801 
0.033 
0.146 
0 
20,357 
0.007 
0.030 
Region 12 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
61 
1,133 
0.001 
0.010 
3,832 
60,405 
0.027 
0.529 
0 
67,559 
0.030 
0.592 
0 
5,301 
0.002 
0.046 
Region 13 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
154 
2,077 
0.001 
0.008 
7,780 
57,755 
0.019 
0.222 
0 
95,416 
0.031 
0.367 
0 
9,728 
0.003 
0.037 
Region 14 
Change 1990 to 2000 
Acres 
Acres/total acres 
Acres/population 
25 
438 
0.000 
0.006 
2,721 
24,206 
0.011 
0.347 
0 
64,519 
0.029 
0.926 
0 
4,044 
0.002 
0.058 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
0 -606 4,170 
66,063 2,906 52,053 
0.033 0,001 0.026 
0.224 0.010 0.177 
0 -242 1,390 
23,309 1,164 16,293 
0.040 0.002 0.028 
0.093 0.005 0-065 
0 -848 4,860 
85,755 4,070 49,415 
0.035 0.002 0.020 
0,210 0,010 0.121 
0 -1,212 5,560 
120,158 5,902 104,214 
0.039 0,002 0.034 
0.176 0.009 0.152 
0 -727 4,170 
72,860 3,488 20,068 
0.033 0.002 0.009 
0.638 0.031 0.176 
0 -970 5,560 
105,144 4,649 32,867 
0.035 0.002 0.011 
0,404 0.018 0.126 
0 -364 4,170 
68,563 1,742 20,089 
0.031 0.001 0.009 
0.984 0,025 0.288 
1,764 116 15,657 
9,372 2,068 202,020 
0.005 0.001 0.100 
0.032 0.007 0.686 
620 164 9,648 
2,851 1,606 101,827 
0.005 0.003 0.174 
0.011 0.006 0.405 
1,235 402 17,308 
5,511 3,150 236,417 
0.002 0.001 0.097 
0.013 0.008 0.578 
3,033 233 25,185 
17,949 3,371 411,067 
0.006 0.001 0.135 
0.026 0.005 0.601 
1,511 180 9,754 
7,183 2,838 168,166 
0.003 0.001 0.075 
0.063 0.025 1.473 
1,045 340 14,879 
4,022 2,492 207,368 
0.001 0.001 0.068 
0.015 0.010 0.797 
290 163 7,369 
1,794 1,546 117,781 
0.001 0.001 0.053 
0.026 0.022 1.690 
Table 4.39d. Continued 
Rural Urban 
Airport Urban highway highway 
Region 15 
Change 1990 to 2000 58 4,622 0 0 
Acres 2,150 45,431 90,480 8,405 
Acres/total acres 0.001 0.014 0.029 0.003 
Acres/population 0.012 0.252 0.502 0.047 
Region 16 
Change 1990 to 2000 30 2,686 0 0 
Acres 1,380 29,945 34,846 4,875 
Acres/total acres 0.001 0.026 0.030 0.004 
Acres/population 0.010 0.219 0.255 0.036 
State total 
Change 1990 to 2000 1,942 98,241 0 0 
Acres 29,475 879,389 1,083,531 123,178 
Acres/total acres 0.001 0.024 0.030 0.003 
Acres/population 0.008 0.239 0.295 0.034 
232 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
0 
98,885 
0.031 
0.549 
0 
39,721 
0.034 
0.291 
0 
1,206,709 
0.033 
0.328 
-848 
4,070 
0.001 
0.023 
-364 
1,742 
0.001 
0.013 
-12,241 
58,973 
0.002 
0.016 
6,250 
69,958 
0.022 
0.388 
2,090 
62,355 
0.053 
0.456 
69,480 
678,259 
0.019 
0.185 
179 
1,476 
0.000 
0.008 
573 
2,859 
0.002 
0.021 
17,571 
85,508 
0.002 
0.023 
299 
4,527 
0.001 
0.025 
95 
681 
0.001 
0.005 
4,308 
43,322 
0.001 
0.012 
11,408 
224,337 
0.071 
1.245 
5,474 
157,293 
0.135 
1-151 
191,542 
2,997,691 
0.083 
0.816 
Table 4.39e. 2010 Iowa nonagricultural land use area estimates 
Airport Urban 
Rural 
highway 
Urban 
highway 
Region 1 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
85 
783 
0.000 
0.006 
4,462 
29,704 
0.014 
0.216 
0 
56,240 
0.026 
0.409 
0 
4,002 
0.002 
0.029 
Region 2 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
98 
1,893 
0-001 
0.009 
6,165 
57,041 
0.020 
0.276 
0 
87,330 
0.030 
0.423 
0 
6,721 
0.002 
0.033 
Region 3 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
112 
2,253 
0.001 
0.011 
6,328 
54,413 
0.018 
0.268 
0 
92,836 
0.030 
0.458 
0 
6,648 
0.002 
0.033 
Region 4 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
119 
3,411 
0.002 
0.015 
5,990 
56,981 
0.026 
0.248 
0 
66,392 
0.030 
0.288 
0 
7,911 
0.004 
0.034 
Region 5 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
49 
1,561 
0.001 
0.011 
3,379 
38,776 
0.017 
0.264 
0 
66,557 
0.030 
0.454 
0 
5,932 
0.003 
0.040 
Region 6 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
121 
1,061 
0.001 
0.008 
2,969 
27,886 
0.018 
0.207 
0 
47,768 
0.030 
0.354 
0 
4,781 
0.003 
0.035 
Region 7 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
68 
2,076 
0.001 
0.007 
6,688 
65,319 
0.032 
0.217 
0 
63,707 
0.031 
0.212 
0 
9,426 
0.005 
0.031 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
0 
60,242 
0.028 
0.438 
0 
94,051 
0.033 
0.456 
0 
99,484 
0.032 
0.491 
0 
74,303 
0.034 
0.323 
0 
72,489 
0.033 
0.494 
0 
52,549 
0.033 
0.390 
0 
73,133 
0.036 
0.243 
-485 
1,839 
0.001 
0.013 
-1,212 
4,690 
0.002 
0.023 
-1,212 
4,690 
0.002 
0.023 
-485 
1,839 
0.001 
0.008 
-1,091 
4,139 
0.002 
0.028 
-727 
2,761 
0,002 
0.020 
-848 
3,222 
0.002 
0.011 
4,170 
81,298 
0.038 
0.591 
5,560 
41,912 
0.015 
0.203 
6,250 
65,921 
0.021 
0.325 
4,170 
21,641 
0.010 
0.094 
4,170 
25,625 
0.012 
0.175 
2,770 
17,810 
0.011 
0.132 
4,170 
28,000 
0.014 
0.093 
780 
4,640 
0.002 
0.034 
513 
3,620 
0.001 
0.018 
638 
3,835 
0.001 
0.019 
2,666 
11,416 
0.005 
0.050 
1,459 
8,974 
0.004 
0.061 
334 
2,082 
0.001 
0.015 
931 
5,245 
0.003 
0.017 
208 
1,642 
0.001 
0.012 
662 
6,744 
0.002 
0.033 
241 
5,005 
0.002 
0.025 
311 
1,804 
0.001 
0.008 
429 
3,696 
0.002 
0.025 
382 
2,876 
0.002 
0.021 
83 
1,592 
0.001 
0.005 
9,705 
183,057 
0.086 
1.330 
12,998 
214,449 
0.075 
1.040 
13,569 
235,905 
0.076 
1.164 
13,256 
168,618 
0.077 
0.732 
9,486 
158,726 
0.072 
1.082 
6,576 
110,-043 
0.070 
0.816 
11,940 
178,147 
0.088 
0.592 
Table 4.39e. Continued 
Airport Urban 
Rural 
highway 
Urban 
highway 
Region 8 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
268 
2,629 
0.001 
0.008 
9,924 
75,941 
0.038 
0.234 
0 
58,696 
0.029 
0.181 
0 
7,367 
0.004 
0.023 
Region 9 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
162 
1,574 
0.003 
0.006 
7,201 
66,121 
0.113 
0.240 
0 
15,989 
0.027 
0.058 
0 
7,320 
0.013 
0.027 
Region 10 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
248 
2,898 
0.001 
0.007 
10,935 
95,385 
0.039 
0.216 
0 
75,395 
0.031 
0.171 
0 
10,360 
0.004 
0.023 
Region 11 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
362 
3,850 
0.001 
0.005 
15,418 
173,539 
0.057 
0.237 
0 
99,801 
0.033 
0.137 
0 
20,357 
0.007 
0.028 
Region 12 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
81 
1,214 
0.001 
0.010 
4,482 
64,887 
0.029 
0.522 
0 
67,559 
0.030 
0.544 
0 
5,301 
0.002 
0.043 
Region 13 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
161 
2,238 
0.001 
0.008 
8,230 
65,985 
0.022 
0.234 
0 
95,416 
0.031 
0.339 
0 
9,728 
0.003 
0.035 
Region 14 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
23 
461 
0.000 
0.006 
2,522 
26,728 
0.012 
0.372 
0 
64,519 
0.029 
0.899 
0 
4,044 
0.002 
0.056 
236 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
0 -606 4,170 
66,063 2,300 56,223 
0.033 0.001 0.028 
0.204 0.007 0.173 
0 -242 1,390 
23,309 922 17,683 
0.040 0.002 0.030 
0.085 0.003 0.064 
0 -848 4,860 
85,755 3,222 54,275 
0.035 0.001 0.022 
0.194 0.007 0.123 
0 -1,212 5,560 
120,158 4,690 109,774 
0.039 0.002 0.036 
0.164 0.006 0.150 
0 -727 4,170 
72,860 2,761 24,238 
0.033 0.001 0.011 
0.587 0.022 0.195 
0 -970 5,560 
105,144 3,679 38,427 
0.035 0.001 0.013 
0.374 0.013 0.137 
0 -364 4,170 
68,563 1,378 24,259 
0.031 0.001 0.011 
0.955 0.019 0.338 
1,764 116 16,242 
11,136 2,184 218,262 
0.006 0.001 0.108 
0.034 0.007 0.673 
620 164 9,537 
3,471 1,770 111,364 
0.006 0.003 0.190 
0.013 0.006 0.405 
1,235 402 17,680 
6,746 3,552 254,097 
0.003 0.001 0.105 
0.015 0.008 0.575 
3,033 233 24,606 
20,982 3,604 435,673 
0.007 0.001 0.143 
0.029 0.005 0.596 
1,511 180 10,424 
8,694 3,018 178,590 
0.004 0.001 0.080 
0.070 0.024 1.438 
1,045 340 15,336 
5,067 2,832 222,704 
0.002 0.001 0.073 
0.018 0.010 0.791 
290 163 7,168 
2,084 1,709 124,949 
0.001 0.001 0.057 
0.029 0.024 1.740 
Table 4.39e. Continued 
Region 15 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
Region 16 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
State total 
Change 2000 to 2010 
Acres 
Acres/total acres 
Acres/population 
Rural Urban 
Airport Urban highway highway 
69 
2,219 
0.001 
0.012 
37 
1,417 
0.001 
0.010 
2,063 
31,538 
0.001 
0.008 
5,131 
50,562 
0.016 
0.268 
2,969 
32,914 
0.028 
0.230 
102,793 
982,182 
0.027 
0.249 
0 
90,480 
0.029 
0.480 
0 
34,846 
0.030 
0.243 
0 
1,083,531 
0.030 
0.275 
0 
8,405 
0.003 
0.045 
0 
4,875 
0.004 
0.034 
0 
123,178 
0.003 
0.031 
238 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
0 -848 6,250 
98,885 3,222 76,208 
0.031 0.001 0.024 
0.524 0.017 0.404 
0 -364 2,090 
39,721 1,378 64,445 
0.034 0.001 0.055 
0.277 0.010 0.450 
0 -12,241 69,480 
1,206,709 46,732 747,739 
0.033 0.001 0.021 
0.306 0.012 0.190 
179 299 11,928 
1,655 4,826 236,265 
0.001 0.002 0.075 
0.009 0.026 1.253 
573 95 5,764 
3,432 776 163,057 
0.003 0.001 0.140 
0.024 0.005 1.139 
17,571 4,308 196,215 
103,079 47,630 3,193,906 
0.003 0.001 0.089 
0.026 0.012 0.810 
Table 4.39f. 2020 Iowa nonagricultural land use area estimates 
Airport Urban 
Rural 
highway 
Urban 
highway 
Region 1 
Change 2010 to 2020 
Acres 
Acres/total acres 
Acres/population 
83 
866 
0.000 
0.006 
4,716 
34,420 
0.016 
0.230 
0 
56,240 
0.026 
0.376 
0 
4,002 
0.002 
0.027 
Region 2 
Change 2010 to 2020 
Acres 
Acres/total acres 
Acres/population 
94 
1,987 
0.001 
0.009 
5,769 
62,810 
0.022 
0.287 
0 
87,330 
0.030 
0.399 
0 
6,721 
0.002 
0.031 
Region 3 
Change 2010 to 2020 
Acres 
Acres/total acres 
Acres/population 
122 
2,375 
0.001 
0.011 
6,723 
61,136 
0.020 
0.281 
0 
92,836 
0.030 
0.426 
0 
6,648 
0.002 
0.031 
Region 4 
Change 2010 to 2020 
Acres 
Acres/total acres 
Acres/population 
134 
3,545 
0.002 
0.014 
6,528 
63,509 
0.029 
0.256 
0 
66,392 
0.030 
0.267 
0 
7,911 
0.004 
0.032 
Region 5 
Change 2010 to 2020 
Acres 
Acres/total acres 
Acres/population 
54 
1,615 
0.001 
0.011 
3,464 
42,240 
0.019 
0.276 
0 
66,557 
0.030 
0-435 
0 
5,932 
0.003 
0.039 
Region 6 
Change 2010 to 2020 
Acres 
Acres/total acres 
Acres/population 
120 
1,181 
0.001 
0.008 
3,422 
31,308 
0.020 
0.219 
0 
47,768 
0.030 
0.334 
0 
4,781 
0.003 
0.033 
Region 7 
Change 2010 to 2020 
Acres 
Acres/total après 
Acres/population 
80 
2,156 
0.001 
0.007 
6,833 
72,152 
0.036 
0.226 
0 
63,707 
0.031 
0.200 
0 
9,426 
0.005 
0.030 
240 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
0 -485 4,170 
60,242 1,354 85,468 
0-028 0.001 0.040 
0.403 0.009 0.572 
0 -1,212 5,560 
94,051 3,478 47,472 
0.033 0.001 0.017 
0.430 0.016 0.217 
0 -1,212 6,250 
99,484 3,478 72,171 
0.032 0.001 0.023 
0.457 0.016 0.332 
0 -485 4,170 
74,303 1,354 25,811 
0.034 0.001 0.012 
0.299 0.005 0.104 
0 , -1,091 4,170 
72,489 ' 3,048 29,795 
0.033 0.001 0.013 
0.473 0.020 0.195 
0 -727 2,770 
52,549 2,034 20,580 
0.033 0.001 0.013 
0.367 0.014 0.144 
0 -848 4,170 
73,133 2,374 32,170 
0.036 0.001 0.016 
0.229 0.007 0,101 
780 208 9,957 
5,420 1,850 193,014 
0.003 0.001 0.090 
0.036 0.012 1.292 
513 662 12,598 
4,133 7,406 227,047 
0.001 0.003 0.079 
0.019 0.034 1.037 
638 241 13,974 
4,473 5,246 249,879 
0.001 0.002 0.080 
0.021 0.024 1.148 
2,666 311 13,809 
14,082 2,115 182,427 
0.006 0.001 0.083 
0.057 0.009 0.734 
1,459 429 9,576 
10,433 4,125 168,302 
0.005 0.002 0.076 
0.068 0.027 1.099 
334 382 7,028 
2,416 3,258 117,071 
0.002 0.002 0.074 
0.017 0.023 0.818 
931 83 12,097 
6,176 1,675 190,244 
0.003 0.001 0.094 
0.019 0.005 0.596 
/ 
Table 4.39f. Continued 
Rural Urban 
Airport Urban highway highway 
Region 8 
Change 2010 to 2020 275 10,150 0 0 
Acres 2,904 86,091 58,696 7,367 
Acres/total acres 0.001 0.043 0.029 0.004 
Acres/population 0.008 0.242 0.165 0.021 
Region 9 
Change 2010 to 2020 154 7,144 0 0 
Acres 1,728 73,265 15,989 7,320 
Acres/total acres 0.003 0.125 0.027 0.013 
Acres/population 0.006 0.245 0.054 0.025 
Region 10 
Change 2010 to 2020 227 9,972 0 0 
Acres 3,125 105,357 75,395 10,360 
Acres/total acres 0.001 0.043 0.031 0.004 
Acres/population 0.007 0.224 0.160 0.022 
Region 11 
Change 2010 to 2020 311 13,466 0 0 
Acres 4,161 187,005 99,801 20,357 
Acres/total acres 0.001 0.061 0.033 0.007 
Acres/population 0.005 0.243 0.129 0.026 
Region 12 
Change 2010 to 2020 94 4,992 0 0 
Acres 1,308 69,879 67,559 5,301 
Acres/total acres 0,001 0.031 0.030 0.002 
Acres/populati on 0.010 0.514 0.497 0,039 
Region 13 
Change 2010 to 2020 164 8,230 0 0 
Acres 2,402 74,215 95,416 9,728 
Acres/total acres 0.001 0.024 0.031 0.003 
Acres/population 0.008 0.245 0.315 0.032 
Region 14 
Change 2010 to 2020 19 2,551 0 0 
Acres 480 29,279 64,519 4,044 
Acres/total acres 0.000 0.013 0.029 0.002 
Acres/population 0.006 0.396 0.872 0.055 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
0 
66,063 
0.033 
0.186 
0 
23,309 
0.040 
0.078 
0 
85,755 
0.035 
0.182 
0 
120,158 
0.039 
0.156 
0 
72,860 
0.033 
0.536 
0 
105,144 
0.035 
0.347 
0 
68,563 
0.031 
0.927 
-606 
1,694 
0.001 
0.005 
-242 
680 
0.001 
0.002 
-848 
2,374 
0.001 
0.005 
-1,212 
3,478 
0.001 
0.005 
-727 
2,034 
0.001 
0.015 
-970 
2,709 
0.001 
0.009 
-364 
1,014 
0.000 
0.014 
4,170 
60,393 
0.030 
0.170 
1,390 
19,073 
0.033 
0.064 
4,860 
59,135 
0.024 
0.126 
5,560 
115,334 
0.038 
0.150 
4,170 
28,408 
0.013 
0.209 
5,560 
43,987 
0.014 
0.145 
4,170 
28,429 
0.013 
0.384 
1,764 
12,900 
0.006 
0.036 
620 
4,091 
0.007 
0.014 
1,235 
7,981 
0.003 
0.017 
3,033 
24,015 
0.008 
0.031 
1,511 
10,205 
0.005 
0.075 
1,045 
6,112 
0.002 
0.020 
290 
2,374 
0.001 
0.032 
116 
2,300 
0.001 
0.006 
164 
1,934 
0.003 
0.006 
402 
3,954 
0.002 
0.008 
233 
3,837 
0.001 
0.005 
180 
3,198 
0.001 
0.024 
340 
3,172 
0.001 
0.010 
163 
1,872 
0.001 
0.025 
16,475 
234,737 
0.117 
0.660 
9,472 
120,836 
0.207 
0.405 
16,696 
270,793 
0.112 
0.575 
22,603 
458,276 
0.150 
0.594 
10,947 
189,537 
0.085 
1.394 
15,339 
238,043 
0.078 
0.786 
7,193 
132,142 
0.060 
1.786 
Table 4.39f. Continued 
Region 15 
Change 2010 to 2020 
Acres 
Acres/total acres 
Acres/population 
Region 16 
Change 2010 to 2020 
Acres 
Acres/total acres 
Acres/population 
State total 
Change 2010 to 2020 
Acres 
Acres/total acres 
Acres/population 
Rural Urban 
Airport Urban highway highway 
65 
2,284 
0.001 
0.012 
35 
1,452 
0.001 
0.010 
2,031 
33,569 
0.001 
0.008 
4,990 
55,552 
0.018 
0.283 
2,800 
35,714 
0.031 
0.239 
101,750 
1,083,932 
0.030 
0.258 
0 
90,480 
0.029 
0.460 
0 
34,846 
0.030 
0.234 
0 
1,083,531 
0.030 
0.258 
0 
8,405 
0.003 
0.043 
0 
4,875 
0.004 
0.033 
0 
123,178 
0.003 
0.029 
244 
Public Private Total 
Total rec- rec- Extrac- nonagri-
highway Railroad reation reation tion culture 
0 
98,885 
0.031 
0.503 
0 
39,721 
0.034 
0.266 
0 
1,206,709 
0.033 
0.287 
-848 
2,374 
0.001 
0.012 
-364 
1,014 
0.001 
0.007 
-12,241 
34,491 
0.001 
0.008 
6,250 
82,458 
0.026 
0.420 
2,090 
66,535 
0.057 
0.446 
69,480 
817,219 
0.023 
0.194 
179 
1,834 
0.001 
0.009 
573 
4,005 
0.003 
0.027 
17,571 
120,650 
0.003 
0.029 
299 
5,125 
0.002 
0.026 
95 
871 
0.001 
0.006 
4,308 
51,938 
0.001 
0.012 
11,783 
248,048 
0.078 
1.262 
5,593 
168,650 
0.144 
1.130 
195,140 
3,389,046 
0.094 
0.806 
245 
All other areas are tabulated as land (181). The sum of land and 
water equals total Iowa surface acres. For 1970, the sum of airport, 
urban (incorporated place nonagricultural land use), rural highway 
and road, railroad, public recreation, private recreation, extraction, 
and other urban land use acres equals nonagricultural land use acres. 
Urban highway land use acres are assumed to be included with urban 
land use acres. Change in nonagricultural land use acres equals the 
sum of airport, urban, rural highway and road, public recreation, 
private recreation, and extraction land use acres. Though railroad 
land use acres decline over time, they are assumed not to shift out 
of nonagricultural land use into agricultural land use. Change in 
other urban land use acres after 1970 is assumed to be included with 
the projected urban land acres. Projected acres in nonagricultural 
land use for each of the projected base years is equal to the previous 
total nonagricultural land use base figure plus the change in nonagri­
cultural land use from the previous base figure to the new base figure. 
Total nonagricultural land uses are projected to increase 
1,084,310 acres between 1970 and 2020 or from 5.4 percent of Iowa's 
surface area to 9.4 percent. Total nonagricultural land use is pro­
jected to stay constant at approximately .8 acre per capita for both 
1970 and 2020. With respect to individual land uses within the non-
agricultural land use category, the percentage of urban, public 
recreation, and private recreation land use acres to total Iowa 
surface acres increases, while the corresponding percentage for 
railroad land use acres decreases. The percentage of airport, rural 
highway and road, urban highway, total highway, and extraction land 
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use acres to total Iowa surface acres remains approximately constant. 
Urban land use is projected to increase from 1.6 percent of the Iowa 
surface area in 1970 to 3.0 percent in 2020, public recreation from 
1.3 percent to 2.3 percent, and private recreation from .1 percent 
to .3 percent. 
B. Agricultural Qualities and Prior Uses of Land 
Absorbed by Nonagricultural Land Uses 
The proceeding estimates of quantities of nonagricultural land 
absorption cover major sources of nonagricultural demand for land 
projected from 1970 to 2020. These quantity estimates say nothing 
about the prior use of the land or the agricultural qualities the 
land absorbed by nonagricultural land uses. This section of the 
chapter focuses on nonagricultural land absorption by land use and 
agricultural land qualities by reviewing the literature on the topic, 
presenting some initial empirical findings for Iowa, and finally 
describing those assumptions used in the Iowa land use projection 
model. 
1. Agricultural qualities of land absorbed by nonagricultural land uses 
Gregor (53, p. 317) argues that land use capability maps reveal 
that in almost all cases in California, a growing city or town is 
located on the best soils in the state. He points out that this is 
logical, because many towns and cities originate as service centers 
for agricultural communities. He also notes that ease of building 
and central location, as well as psychological tendencies toward 
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settling in the most level areas contribute to absorptions of prime 
rural land. 
Allée et al. (3, p. 12) also support the hypothesis that there 
is a direct relationship between quality of land for agricultural 
purposes and the rate at which it shifts to nonagricultural land uses. 
This hypothesis suggests that lands which respond well to agricultural 
management and technology also have the physical and locational properties 
that make them more desirable for nonagricultural land use with its 
vastly greater rent commanding ability. For example, Thompson (160, 
p. 57) notes that flat land promotes urban efficiency by reducing 
street construction and maintenance costs and by smoothing and speed­
ing traffic flow. Thompson also maintains that flat land lowers 
housing costs by simplifying grading operations and by facilitating 
mass production building. In addition, it would seem logical that 
roads and airports are most cheaply built on level ground. 
All the above arguments that nonagricultural land uses tend to 
absorb high quality agricultural lands are not as valid as they might 
appear. For example, the above argument with respect to urban housing 
ignores the esthetic value that can be translated into market values 
for nonlevel terrain housing. There is a certain tedium about develop­
ment on flat, treeless land where rows of cornstalks might look better 
than rows of identical houses (205, p. 9). 
Besides slope of the land, Lee and Christensen (90, p. 4) state 
that the same physical properties, such as good drainage and deep 
soils, which make land desirable for agriculture also make it desirable 
for urban development in that the costs of construction, sewer and 
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water installation, and landscaping and drainage are lower on these 
soils. But the relevance of this argument may be questioned if one 
considers that the cost of the raw land and associated site prepara­
tion costs may not be an extremely significant part of most nonagri-
cultural land use developments.^ 
In addition, there is the argument that in a market economy, 
land use will shift if the expected rent is higher in some other use 
than the current use. Agricultural land that responds well to manage­
ment and new technology commands a higher return than other agricultural 
lands, and is thus expected to be less likely to shift. Better crop­
land would not move into urban uses if poorer cropland is essentially 
equally valuable for urban development. 
Finally, it can be argued that even if nonagricultural land 
developers were interested only in the better agricultural land, most 
transfer of land is by ownership units which contain land in several 
classes. Thus, poorer land may be withdrawn from agricultural use 
even if it is not actually used for development, depending upon the 
homogeneity of land in the region. 
Actual empirical estimates from four reviewed studies (145, 53, 
3, 37) of the percentage of urban land absorption on prime agricultural 
lands varied from 60 to 80 percent of the agricultural cropland 
urbanized, depending on definitions of prime land (Table 4.40). 
^Concerning the major inputs into housing services, it has been 
estimated that from 1946 to 1960, labor and materials each accounted 
for approximately 43 percent of the cost of housing services, and 
that land costs amounted to approximately 5 percent (63, p. 48). 
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Table 4.40. Comparison of findings on nonagricultural land absorption 
by land use and land qualities 
Study 
Shumway et al.^ Gregor^ Allee et al.^ 
Region California California New York State 
Quality 
index 
Storie-index Wohletz and 
Bolder 
1958 CNI land 
capability 
classes and 
expected farm 
income 
Absorption 
from land 
use 
Estimates that 
90 percent of 
urban land use 
between 1965 and 
1980 will come 
from agricultural 
land (p. 1) 
No estimate made Using aerial 
photographs 
of urban land 
conversion 
between 1951 
and 1961, 42 
percent came 
from cropland, 
51 percent 
came from open 
land that 
includes idle 
land and 
pasture land, 
and 6 percent 
came from 
woodland 
(p. 20) 
Absorption 
from land 
capability 
class 
Estimates that 
60 percent of 
current urban 
acreage is on 
prime agri­
cultural land 
(p. 25) 
Estimates that 
80 percent of 
the Los Angeles 
metropolitan area 
covers Class I 
and II soils, 
while I and II 
soils occupy only 
10 percent of the 
state's cropland 
(p. 317) 
Estimates that 
62 percent of 
the cropland 
going into 
urban uses 
between 1951 
and 1966 was 
LCC I and II, 
21.3 percent 
was LCC III, 
and 16.7 per­
cent was LCC 
IV (p. 13) 
^Source: (145). 
^Source: (53). 
^Source: (3). 
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Table 4.40. Continued 
Study 
Dill et al.d Dill et al.® 
Region 96 Northeastern 
counties 
48 counties in the 
Western states 
Quality 
index 
1958 CNI land capability 
classes 
None used 
Absorption 
from land 
use 
Using aerial photographs 
of urban land conversion 
between 1950 and 1960, 
49.1 percent came from 
cropland, 25.5 percent 
came from forest land, 
3.1 percent came from 
grassland, and 22.3 per­
cent came from other idle 
land. In 1958, 23.7 per­
cent of the rural land 
in the study area was 
cropland, 59.7 percent 
was forest, 8.6 percent 
was grassland, and 8.0 
percent was idle land 
(p. 4) 
Using aerial photographs 
of urban land conversion 
between approximately 
1958 and 1966, 77.8 per­
cent came from cropland, 
16.7 percent came from 
grassland, 3.8 percent 
came from forest land, 
and 1.7 percent came from 
idle cropland (p. 3) 
Absorption 
from land 
capability 
class 
Of the land urbanized, 
3.7 percent came from 
LCC I, 50.7 percent came 
from LCC II, 26.5 percent 
came from LCC III, and 
19.1 percent came from 
LCC IV to VIII. In 1958, 
2.5 percent of the total 
rural area was LCC I, 
20.5 percent was LCC II, 
18.5 percent was LCC III, 
and 58.5 percent was LCC 
IV to VIII (p. 6) 
No estimate made 
^Source: (37). 
^Source; (38). 
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Table 4.40. Continued 
Study 
Frey et al.^ Anderson^ 
Region 98 counties in the Southern 
Mississippi Alluvial Valley 
3 counties in Colorado 
Quality 
index 
None used None used 
Absorption 
from land 
use 
Using aerial photographs of 
urban land conversion 
between 1950 and 1969, 54 
percent came from cropland, 
10 percent came from grass­
land, 2 percent caae from 
transition areas, and 32 
percent came from forest 
(p. 8) 
Using aerial photographs 
of urban land conversion 
between 1955 and 1969, 
65.2 percent came from 
cropland, 6.1 percent 
came from idle land, and 
28.7 percent came from 
grassland (p. 4) 
Absorption 
from land 
capability 
class 
No estimate made No estimate made 
^Source: (44). 
^Source: (5). 
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However, three of the studies (145, 53, 3) did not test if the various 
qualities of cropland used were changed by a difference in the pro­
portions available. 
2. Prior uses of land absorbed by nonagricultural land uses 
Many of the same arguments with respect to qualities of land 
absorbed by nonagricultural land uses apply to prior uses of land 
absorbed by nonagricultural land uses. For example, if urban uses 
prefer land that is well drained and reasonably level, these are also 
the qualities of good cropland. Actual empirical estimates of the 
percentage of urban land coming from cropland prior to development, 
obtained from five reviewed studies, varied from 40 to 75 percent 
(Table 4.40). Estimates of the percentage of urban land coming from 
woodland or forest and grassland varied from 0 to 32 percent and 0 to 
29 percent, respectively. Estimates of the percentage of urban land 
coming from a catch-all category called idle or transitional varied 
from 2 to 51 percent. But again, four (3, 38, 44, 5) of these five 
studies were deficient, in that they did not te-: if the prior use 
of land converted to nonagricultural use was affected by the land use 
proportions available. 
A review of an unpublished aerial photograph land use study^ of 
55 urbanizing counties sampled from throughout the U.S. from 1960 to 
1970 found that on the average 35 percent of nonagricultural land 
These data were obtained from Ms. Kathryn Benesch, U.S. Depart­
ment of Agriculture, Economic Research Service, Washington, D.C., 
June 1974. 
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came from cropland, 25 percent from forest land, 2 percent from pasture 
and range, and 37 percent from other catch-all categories that are 
difficult to identify exactly with aerial photographs. The extremely 
low percentage for pasture in this study, in absence of exact knowledge 
of the proportion of pasture available, may support the proposition 
that pasture land is omitted in the land use urbanization process 
because of possible high development costs for urban uses. All of 
the above empirical estimates were from aerial photograph studies. 
These studies leave much room for interpretative errors or subjective 
land use classification decisions in the absence of physical ground 
checks. Consequently, it is difficult to compare these different 
studies and to draw implications for other geographical regions from 
them. 
The quantities of nonagricultural land projected in this Iowa 
study do not include any direct estimates for land that is removed 
from agriculture and left idle in anticipation of future nonagri­
cultural land use.^ It is hypothesized that most of this completely 
idled land is located in fringe areas where land prices are rising 
most rapidly. Land owners would view possible rental receipts as 
unimportant compared to large hoped for capital gains, and farmers 
who might wish to rent are least numerous in these areas. 
The projected quantities of nonagricultural land absorption in 
this Iowa study also do not include any estimates of under-used agri­
cultural land as the result of anticipated future urban land use. 
Conklin and Dymsza (31, p. 30) found that urban expansion in Syracuse 
and Rochester counties. New York, caused a decline in farm productivity 
over an area of land much larger than physically occupied. 
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The exact extent of Iowa land in this category is not known. A 
review of the literature indicates it may be significant in some 
states. One estimate for a rapidly urbanizing California area was 
that two acres were withdrawn from agriculture for each acre directly 
used for nonagricultural use (58, p. 29), These acres are largely 
sterilized for present use, although available for urban use in a 
later period. A study of land use in the state of New York by Conklin 
and Dymsza (31, p. 68) found that acreage of land held for speculative 
gain far exceeded the acreage of land that passed into intensive urban 
uses in the study area during the time period considered. They also 
found that this acreage far exceeded the acreage needed in the fore­
seeable future by anticipated population increases in these areas. 
The fact that the aerial photograph studies cited in Table 4.40 
estimate the percentage of urban land coming from idle or transitional 
uses as ranging from 2 to 51 percent indicates much variation in this 
land use category. In an attempt to determine the significance of 
land removed from agricultural land use in Iowa but not physically 
converted to a nonagricultural land use, the estimated 371,649 acres 
(Table 4.35) absorbed by nonagricultural land uses in the state between 
1960 and 1970 are compared to the estimated change in land in farms 
in Iowa from 1960 to 1970. Estimates obtained from the Iowa Crop 
and Livestock Reporting Service indicate 34.7 million acres of land 
in farms in 1960 and 34.4 million acres of land in farms in 1970, or 
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an estimated 300,000 acres lost by land in farms between 1960 and 
1 2 1970 (using the Iowa farm census definition of land in farms). ' 
Several factors may be responsible for this approximately 71,000 
acre discrepancy between these two estimates. A major possible source 
of discrepancy is that the land in farms figures are rounded off to 
the nearest tenth of a million acres. If the actual 1960 land in 
farms figures were higher than the rounded off 1950 figures and the 
actual 1970 figures were lower than the rounded off 1970 figures, 
3 this could account for a major part of the discrepancy. 
Comparing a measure of agricultural land use losses with an 
estimate of nonagricultural land absorption is not generally the same 
for reasons other than just the possibility of idling of agricultural 
lands in anticipation of future nonagricultural land use. The defini­
tion of land in farms is more restrictive than those lands considered 
The current Iowa Farm Census definition of a farm is any unit 
of 10 or more acres which sells at least 50 dollars worth of agri­
cultural products a year. If the unit is smaller than 10 acres and 
greater than three acres, it qualifies as a farm if 250 dollars worth 
of agricultural products or more is sold annually. 
2 These estimates were obtained from the lowa Crop and Livestock 
Reporting Service mimeo 941, January 5, 1976. The estimates used 
here are adjusted for data completeness so they are comparable between 
years and are not to be confused with unadjusted raw data presented 
in the 1960 and 1970 Iowa Annual Farm Census (70, 71). Land in farms 
includes all harvested crop acres, pasture acres, and all other land 
acres which include farm buildings, farm roads, and land in government 
programs. 
3 This possibility was pointed out by Mr. Duane M. Skow, Statistician 
at the Iowa Crop and Livestock Reporting Service, in a private communi­
cation, January 1976. 
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absorbed by nonagricultural land uses. For example, units of less 
than three acres could have been accounted for by the nonagricultural 
land absorption estimates but not accounted for by the change in land 
in farms estimate. Also, there are lands that are classified as neither 
farmland uses nor agricultural land uses by the above definitions, such 
as swamps, forests, lands dominated by rock outcroppings, and idle land 
for one reason or another. Given these lands, nonagricultural land 
absorption could take place without any effect on agricultural land, 
or in some cases, agricultural land could increase irrespective of 
changes in nonagricultural land uses. Considering all factors, includ­
ing estimation error in both data sets, there is not a significant 
amount of land unaccounted for when comparing the estimate of acres 
lost by land in farms to the acres absorbed by nonagricultural uses. 
The above comparison indicates the absence of a significant amount 
of land removed from agricultural land use in Iowa but not physically 
converted to a nonagricultural land use in the recent past in Iowa. 
This conclusion also appears consistent with the finding that of the 
371,649 acres considered to be directly absorbed by nonagricultural 
uses between 1960 and 1970, 47,000 acres, or only 12.6 percent of the 
total, could be accounted for as underdeveloped.^ 
^This 47,000 acres includes 19,000 urban acres in Pottawattamie 
County, 6,000 urban acres in Black Hawk County, and 22,000 acres of 
first and second home subdivision land outside incorporated places 
throughout the state. 
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3. Assumptions used in Iowa land use model with respect to agri­
cultural qualities of land and prior uses of land absorbed by nonagri-
cultural land uses 
A review of the literature reveals superficial analysis and the 
absence of precise estimates of the prior uses of land and qualities 
of land absorbed by nonagricultural land uses. In addition, empirical 
findings in the literature may not be applicable to Iowa due to differ­
ences in geographic areas studies, definition of terms, time periods 
studied, and data sources used. 
Initially, as part of this study, a land use study of primary 
Iowa land use data generated from aerial photographs was started to 
help understand what agricultural qualities of land are absorbed by 
nonagricultural land uses and what the prior uses are of land absorbed 
by nonagricultural land uses. Unfortunately, the needed capability 
in aerial photo analysis was not developed in time to be included in 
this report, though this research is ongoing. 
Land use and agricultural land quality data are currently being 
coded from U.S. geological survey aerial photographs for five discrete 
time periods covering a 33-year time span (1939 to 1972) for seven 
incorporated places within Story County, Iowa, at the sample interval 
of every .18 acres. Story County was chosen for investigation because 
of public concern with land use in this county.^ Story County was the 
Story County's Conservation Board, concerned with the effects 
of urban development, approved a resolution on September 24, 1974, 
stating, "Story County is just beginning to experience problems with 
urban growth. Leapfrog developments in our county are going to create 
problems through increased speculative land values, high property 
taxes, increased services, etc." (210, p. 1). 
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second fastest growing county in the state between 1960 and 1970, with 
a net increase in population of 27.3 percent. 
This aerial photograph study compares land use shifts for the 
same site between five different points in time with the capability 
of categorizing 14 different land uses by four corn suitability land 
ratings and by three land drainage ratings for each pair of time 
periods. Land use by land quality transitional probability matrices 
will be calculated for the above land use shifts and analyzed in a 
tnarkov chain equilibrium configuration. This method implicitly accounts 
for the possibility that various qualities of cropland absorbed by 
nonagricultural uses are changed by a difference in the proportions 
available, and also that the prior use of land converted to nonagri­
cultural use is affected by the land use proportions available. 
Multiple regression analysis will then be used to identify factors 
causing transition probabilities to shift over time. 
This ongoing study covers a longer time period than any of the 
other aerial photograph land use studies reviewed. It also uses a 
smaller sample interval and is thus more location specific. It 
includes both quantities and qualities of land use shifts, and applies 
more rigorous analysis of underlying land use shift casualties than 
other studies to date. 
In the absence of detailed information on the qualities of agri­
cultural land absorbed by nonagricultural land uses presently 
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available for Iowa, some generalizations are drawn from an elementary^ 
analysis of the proportionate share of the better agricultural land 
in the more urbanized counties. Otte (114, p. 13) found that for the 
48 contiguous states, SMSA's have slightly more than their proportionate 
share of the better agricultural land, that is, land in Conservation 
Needs Inventory (CNI) land capability classes (LCC) I, II, and III. 
He found that 15 percent of this land is in the 13 percent of the 
total land area comprising the SMSA's. For the Com Belt states, Otte 
found that only 19.1 percent of this land is in the 18 percent of the 
total land area comprising the SMSA's. 
2 Inspecting the seven SMSA counties in Iowa , it is found that 
these seven counties contain only 8.06 percent of the state's 1967 
Conservation Needs Inventory agricultural land in capability classes 
I, II, and III, whereas these counties contain 8.52 percent of the 
total surface land area of the state. If only the percent of land 
capability classes I and II in these Iowa SMSA counties is considered, 
it is found that these seven counties contain only 6.82 percent of 
the state's agricultural land in land capability classes I and II 
compared to the 8.52 percent of the total surface area of the state 
that they contain (Table 4.41). 
^This analysis says nothing about the actual absorption of 
different qualities of agricultural land by nonagricultural land 
uses, nor does it say anything about the relation of population 
distribution and agricultural land quality distribution within the 
counties of interest. 
2 These seven SMSA counties are Linn, Scott, Polk, Dubuque, 
Pottawattamie, Woodbury, and Black Hawk counties. 
260 
Table 4,41. Quality of land resources within urbanized counties 
of lowa^ 
Urbanized counties 
Land 
percentage 
7 
SMSA 
counties 
19 counties 
with greater 
than average 
population 
change, 
1950 to 1970 
19 counties 
with projected 
greater than 
average 
population 
change, 
1970 to 1990 
17 counties 
with projected 
greater than 
average 
population 
change, 
1950 to 1990 
Cropland 
Iowa total 
cropland 
8.38 20.01 
(percent) 
20.65 19.13 
Agricultural 
land 
Iowa total 
agricultural 
land 
8.11  19.86 21.16 18.86 
Surface area 
Iowa total 
surface area 
8.52 19.49 20.74 18.46 
LCC I to III 
cropland 
Iowa 
LCC I to III 
cropland 
LCC I to III 
agricultural 
land 
Iowa I to III 
agricultural 
land 
LCC IV to VII 
cropland 
Iowa LCC IV 
to VII 
cropland 
8 .18  
8.06 
18.28 
19.76 
19.54 
22.56 
19.72 
19.87 
29.65 
18.70 
18.54 
23.30 
^Source of data is the Iowa Conservation Needs Inventory (CNI) (169). 
Cropland is CNI cropland in 1967. Agricultural land is total CNI inventory 
acreage in 1967. Projected population change for 1970 to 1990 utilizes 
population projections in Appendix B. (LCC refers to CNI land capability 
classes.) 
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Table 4.41. Continued 
Urbanized counties 
19 counties 17 counties 
19 counties with projected with projected 
with greater greater than greater than 
than average average average 
7 population population population 
Land SMSA change, change, change, 
percentage counties 1950 to 1970 1970 to 1990 1950 to 1990 
LCC rv to VII 
agricultural 
land 
Iowa 
IV to VII 
agricultural 
land 
LCC I to II 
cropland 
Iowa 
LCC I to II 
crop land 
LCC I to II 
agricultural 
land 
Iowa 
LCC I to II 
agricultural 
land 
LCC III to 
VII cropland 
Iowa LCC 
III to VII 
cropland 
LCC III 
to VII 
agricultural 
land 
Iowa LCC 
III to VII 
agricultural 
land 
(percent) 
8.35 21.31 27.07 20.34 
6.80 19.95 16.97 17.48 
6.82 19.82 17.23 17.46 
10.81 14.70 26.33 21.68 
9.61 19.90 25.75 20.50 
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If the notion of urbanized counties is expanded from the seven 
SMSA counties to the 19 counties that had a greater than average 
population change from 1950 to 1970, similar results are found. For 
example, it is found that the 19 counties with greater than average 
population change from 1950 to 1970 contain 19.54 percent of the 
state's I, II, and III land capability agricultural land and 19.49 
percent of the state's total surface area. While these 19 counties 
contain 20.01 percent of the state's cropland, they contain only 
19,76 percent of the state's cropland in land capability classes I, 
II, and III. 
Similar data were inspected for those 19 counties that are pro­
jected to have greater than average population change from 1970 to 
1990. (See population projections in Appendix B.) It is found that 
these counties are also expected to have slightly less than their 
proportionate share of the better agricultural lands (Table 4.41). 
All the above results for Iowa diverge from those found by Otte 
in the rest of the U.S. on the average. The urbanized counties in 
Iowa do not have more than their proportionate share of the better 
agricultural land. This is not generally expected in Iowa given the 
hypothesis that many Iowa cities originated as trade centers serving 
agricultural communities. This hypothesis assumes that the better 
the soil in an area, the more prosperous the local farmers, the faster 
the market grows, and hence, the greater the conversion of prime 
quality agricultural land to urban sites. But this hypothesis ignores 
the equally plausible hypothesis that many cities are founded and 
flourish as transportation centers. For example, with respect to 
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Iowa, four of the seven SMSA counties and seven of the 19 counties 
with greater than average population changes from 1950 to 1970 border 
either the Missouri or Mississippi Rivers. 
Though the influence of natural resources on population distribu­
tion cannot be denied, population patterns are not only patterns of 
resource distribution, whether natural river corridors or prime agri­
cultural land areas. This is shown by seeing that many small areas 
have much richer combinations of natural resources than other areas 
of intense settlement, yet have very small populations. Somewhere 
between the characteristics of the physical environment and the 
ability of man to alter it lies an explanation for population distri­
bution. 
There is little evidence that Iowa urban land uses up high land 
capability class (ICC) land at a greater rate than low LCC land. Even 
so, it can be argued that because Iowa has such a great absolute 
amount of high LCC cropland that the absolute amount of high LCC 
cropland lost to total nonagricultural land use is significant relative 
to the rest of the U.S. For example, though Iowa only contains 2.8 
percent of the total U.S., LCC I, II, and III CNI inventory acres, 
it contains 12 percent of the total U.S. LCC I, II, and III non-
irrigated row cropland (Table 4.42). Krause and Hair (88, p. 9) argue 
that urban expansion in Corn Beit states with such a high proportion 
of good U.S. land would take much prime agricultural land, except that 
this region accounts for such a small percentage of U.S. urban area 
expansion. For Iowa, though, if it is assumed that approximately 
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Table 4.42. Amount of land in Iowa and in 
capability classes^  
U.S. in selected land 
Land capability 
class 
Acres 
in U.S. 
Acres 
in Iowa 
Percent of 
U.S. total 
in Iowa 
(xl,000) (xl,000) 
Total inventory acres 
I 
II 
III 
I to III 
83,144.0 
474,425.0 
438,445.0 
996,014.0 
4,063.4 
14,285.6 
9,637.2 
27,986.2 
4.8 
3.0 
2.1 
2.8 
Irrigated and non-
irrigated cropland 
I 
II 
III 
I to III 
36,276.0 
223,534.0 
365,243.0 
625,053.0 
3,634.0 
16,058.4 
23,959.7 
43,652.1 
10.0 
7.1 
6.5 
6.9 
Non-irrigated 
cropland 
I to III 327,200.0 23,943.2 7.3 
Irrigated and non-
irrigated row cropland 
I to III 145,417.0 15,428.9 10.6 
Non-irrigated row 
cropland 
I to III 127,574.0 15,428.9 12.0 
S^ource of data, U.S. Department of Agriculture Conservation 
Needs Inventory, 1967 (169, 178). 
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55 percent^  of the estimated 371,549 acres absorbed by nonagricultural 
land uses in the state between 1960 and 1970 actually came out of 
cropland, this 203,581 acres is 7.8 percent of the 2.5 million acres 
(170, p. 9) of estimated total U.S. cropland urbanized between 1960 
and 1970. This 7.8 percent could be considered significant with 
respect to the rest of the U.S. if it is considered that this 7.8 
percent of cropland acres lost is of higher than average U.S. wide 
LCC cropland. 
Given the present absence of precise estimates of the sources 
of land and qualities of land absorbed by nonagricultural land uses 
in Iowa, the following assumptions are made for the 1970 to 2020 
2 baseline land use projections. Urban land uses and airport land 
uses are assumed to come out of Conservation Needs Inventory land 
capability classes (LCC) I, II, and III cropland, proportional to the 
amounts of cropland existing in each respective LCC. The study by 
Dill et al. (Table 4.40), found that 49 percent of urban land came 
from cropland, whereas 23.7 percent of the land available for urbaniza­
tion was cropland. Considering that approximately 73 percent of all 
Iowa surface area is presently cropland, on a similar proportional 
basis, as found by Dill, this would estimate that over 100 percent 
of urbanized land comes from cropland. 
This 55 percent is derived from the assumptions used in this 
Iowa land use model. 
2 See section iV.C.4 for a further explanation of data sources 
and for the exact methodology that is used to incorporate these 
assumptions into the Iowa land use projection model. 
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Rural highway and extraction land uses are assumed to come out 
of cropland and pasture proportional to the amount of land existing 
in each respective land use. Rural highway and extraction land uses 
are assumed to come out of LCC I, II, III, IV, V, VI, and VII, within 
cropland and pasture uses proportional to the amount of land existing 
in each respective LCC within each land use.^  The above assumption 
is generally consistent with Dill's (37, p. 7) conclusion that high­
ways are built on land with nearly all terrain and soil conditions 
existing in his study area. 
Public recreation and private recreation land uses are assumed 
to come 30 percent from cropland, 30 percent from pasture, and 40 
2 percent from commercial forest. Public recreation and private 
recreation land uses are assumed to come out of LCC I, II, III, IV, 
V, VI, and VII within cropland, pasture, and commercial forest pro­
portional to the amount of land existing in each respective LCC within 
each land use. An examination of recreation lands purchased under 
the Iowa Conservation Commission Open Space Program (66, p. 4) 
revealed that 15 percent came from cropland, 26 percent came from 
pasture, 57 percent came from timber, and 2 percent came from other 
lands. Since this program is concerned only with the acquisition 
'These land use classifications correspond with those used in 
the 1967 Conservation Needs Inventory. See section IV.C.4 for a 
further explanation of data sources. 
2 For those regions without commercial forest, 20 percent from 
cropland and 20 percent from pasture is substituted for the 40 per­
cent from commercial forest. 
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of unique natural and historic area recreation sites, it is assumed 
a slightly higher percentage of recreation lands in general come 
from cropland and a slightly lower percentage come from forest lands. 
Given all the baseline assumptions with respect to quantities, 
qualities, and prior uses of land absorbed by nonagricultural land 
uses, it is projected that Iowa will lose .7 percent of its 1970 LCC 
I, II, and III cropland between 1970 and 1980, 1.4 percent of its 1970 
LCC I, II, and III cropland between 1970 and 1990, and finally 3.0 
percent of its 1970 LCC I, II, and III cropland between 1970 and 2020.^  
These estimates correspond to baseline projected statewide losses of 
.6 percent of the 1970 total cropland base between 1970 and 1980, 1.3 
percent of the 1970 total cropland base between 1970 and 1990, and 
2.9 percent of the 1970 total cropland base between 1970 and 2020. 
C. Agricultural Land Use Submodel Components 
This subsection presents the procedure, assumptions, and data 
used in the shift and share disaggregation technique, described in 
Chapter III, to make projections of future Iowa cropland use require­
ments for the 16 multi-county planning regions. 
1. Projected Iowa crop requirements 
The shift and share agricultural projection procedure begins 
with national projections of future crop requirements. Allocation of 
U.S. crop requirements to Iowa by using the state's historic contribu­
tion record as the basis for disaggregation adheres to the principle 
T^hese data are calculated from Tables 4.54 through 4.59. 
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that the larger the area, the more adequate and reliable the statistical 
measures. "Allocation" here is a procedure; it does not necessarily 
imply optimality or constraints. Due to limitations in projecting 
complex agricultural production relationships far into the future, it 
is unrealistic to assume an ability to distribute projected agri­
cultural output to the last unit. It is arbitrarily chosen to con­
sider only those Iowa commodities that presently contribute at least 
1 percent of the U.S. physical output. These crops for Iowa are: 
com for grain, com for silage, soybeans for beans, oats for grain, 
and hay crops.^  
a. Projected U.S. crop requirements Projected U.S. food and 
fiber requirements are either directly adopted or adopted in modified 
form from U.S. Department of Commerce and U.S. Department of Agri­
culture, PEERS Projections of Economic Activity in the U.S. (179, 
180), hereafter called OBERS. These projections were intended as 
a planning tool to be used as base information in planning for the 
use, management, and development of the nation's resources (180, Vol. 
I, p. 1). These projections are updated and revised at periodic 
intervals, making them useful as a source of dynamic variable inputs 
into the land use projection model as new revisions are published. 
OBERS projections of national agricultural demands are based on 
projected domestic food use, projected domestic nonfood use, and net 
foreign market use. Domestic food use projections are based on 
I^n 1970, there were less than 70,000 Iowa acres planted to all 
other crops not considered here (71). 
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estimated population, per capita consumption, income, and price and 
income elasticities of demand for farm products. Per capita disposable 
income is expected by OBERS to increase, with income and prices not 
limiting domestic consumption. Increased domestic per capita consump­
tion of meat and other livestock products is also expected by OBERS. 
The other primary uses of crops are seed, livestock feed, and 
manufacturing. The OBERS derived demand for feed grains, protein 
feeds, and roughage is dependent upon livestock production, feeding 
practices, and the conversion rates of feed into animal products. 
The 1980 OBERS projection of feed grain utilization represents feed-
livestock conversion rates consistent with current performance. 
Beyond 1980, feed utilization per unit of livestock output is pro­
jected by OBERS to decline by approximately 10 percent by 2020. This 
reduction is predicated on more efficient use of feed concentrates, 
improvements in livestock and poultry management and breeding, and 
expanded use of substitutes for conventional feed sources. 
The 1980 OBERS foreign market projections are embodied in the 
analysis of individual commodities. The underlying assumption in the 
OBERS export projections for the years beyond 1980 is that U.S. 
exports will continue to increase but will represent a declining share 
of aggregate U.S. food and fiber production as importing countries 
become more self-sufficient. Because the OBERS projections are 
basically an interpretation of the international trade situation that 
existed when the projections were made for the 1972 OBERS Report, 
adjustments are made to OBERS export assumptions to account for more 
recent developments in international agricultural trade. (See the 
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original OBERS reports (179, 180) for a more detailed explanation of 
the agricultural projection assumptions.) 
Table 4.43 shows the original OBERS projected agricultural U.S. 
commodity requirements for the five agricultural commodities of 
interest for Iowa for the years 1980, 2000, and 2020. There are 
zrwo different projections, depending if U.S. Census Bureau series E 
or series C U.S. population projections are used. The E series pro­
jection assumes a birth rate which will eventually result in no further 
population growth except for immigration, while the C series assumes 
birth rates which, though somewhat lower than the experience of the 
early 1960's, are still higher than the experience of the late 1960*s 
and early 1970's. The E series assumption results in a population of 
264,430,000 in the year 2000 as compared to a C series population of 
307,803,000. 
Fluctuations in exports and world food markets since 1972 make 
the OBERS export projections extremely conservative. The fluctua­
tions in exports since 1972 are caused by numerous factors. Among 
these are: one, increased affluence in many countries; two, short 
falls in production because of adverse weather conditions in certain 
parts of the world; three, world population increases; four, devalua­
tion of the U.S. dollar; five, increased demand for livestock products 
with accompanying multiplier effects; and six, a change in the political 
relationship with the Soviet Union and other communist countries which 
has opened up a whole new market for American agriculture. 
History indicates that world production shortfalls due to adverse 
weather conditions should be occasionally expected. Dollar devaluation 
Table 4.43. OBERS projected U.S. commodity requirements: 1980, 2000, and 2020* 
Domestic Net Total 
Conimodlty Unit Assumption Food Feed Other exports U.S. 
(millions) 
Corn, 1980 bu. E 230.9 4,477.7 168.4 1,159.0 6,036.0 
C 242.3 4,724.2 176.7 1,159.0 6,302.2 
Corn, 2000 E 272.4 5,031.3 182.4 1,275.0 6,761.1 
C 317.0 5,913.5 214.4 1,275.0 7,717.9 
E 306.7 5,395.0 190.7 1,402.5 7,294.9 
C 410.7 7,334.8 255.3 1,402.5 9,403.3 
Soybeans, 1980 bu, E 0.0 732.8 154.4 570.0 1,457.2 
C 0.0 773.0 162.0 570.0 1,505.0 
Soybeans, 2000 E 0.0 833.3 167.5 684.0 1,684.8 
C 0.0 973.3 195.0 684.0 1,858.3 
Soybeans, 2020 E 0.0 898.3 161.0 752.0 1,811.3 
C 0.0 1,221.0 215.0 752.0 2,188.0 
Silage^, 1980 tons E 0.0 130.2 0.0 0.0 130.2 
(corn and sorghum) C 0.0 136.7 0.0 0.0 136.7 
Silage, 2000 E 0.0 142.3 0.0 0.0 142.3 
C 0.0 166.1 0.0 0.0 166.1 
Silage, 2020 E 0.0 150.0 0.0 0.0 150.0 
C 0.0 202.5 0.0 0.0 202.5 
Oats, 1980 bu. E 58.1 659.6 86.1 4.9 808.7 
C 61.0 696.2 90.4 4.9 852.5 
Oats, 2000 E 71.1 586.5 89.2 4.0 750.8 
C 82.7 690.0 103.8 4.0 880.5 
(180, Vol. 1, p. C-2), (179, Vol. 1, 
Unpublished OBERS back-up data, U.S. 
p. C-2). 
Department of Agriculture, Economic 
Table 4.43. Continued 
Commodity Unit Assumption 
Oats, 2020 
llay^ , 1980 
Hay, 2000 
Hay, 2020 
(millions) 
bu. 
tons 
E 
C 
E 
C 
E 
C 
E 
C 
Domestic Net Total 
Food Feed Other exports U.S. 
81.9 500.6 89.0 4.0 675.5 
09.6 680.0 119.2 4.0 912.8 
0.0 124.1 0.0 0.0 124.1 
0.0 130.4 0.0 0.0 130.4 
0.0 137,3 0.0 0.0 137.3 
0.0 160.8 0.0 0.0 160.8 
0.0 142.7 0.0 0.0 142.7 
0.0 197.7 0.0 0.0 197.7 
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is not likely to be repeated frequently. But world population 
increases, gradual but steady increases in affluence, and the increas­
ing desire for livestock products are pressures that will exert a 
continued upward pressure on U.S. export demand. In addition, the 
U.S. is now spending a great deal more for imported petroleum oil. 
To compensate for the additional costs of imports, there will be a 
tendency to increase still further the export of agricultural commod­
ities. Of the above factors, perhaps none has been more important 
than the emergence of the Soviet Union and Eastern Europe as a major 
grain importing region. 
For purposes of testing the sensitivity of the land use projec­
tion model to U.S. crop requirement assumptions, a high export demand 
alternative is considered for com, soybeans, and oats. Export 
projections for 1980 for com, soybeans, and oats are adapted from 
Rojko's (129) study of a high U.S. export demand alternative. This 
alternative projects that feed-grain exports by 1985 might be nearly 
three times that of the 1969 to 1972 base. Given Rojko's 1980 high 
feed-grain export projections, and assuming the 1970 feed-grain export 
commodity mix, 1980 exports of com, soybeans, and oats are estimated 
to be 1,244.9, 838.0, and 43.8 million bushels, respectively. The 
same annual rates of change from 1980 to 2000 and from 2000 to 2020 
in export demand that OBERS assumed for corn and soybean exports are 
used to project 2000 and 2020 com and soybean exports from the 
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estimated 1980 Rojko base figures. Projections of oat exports for 
2000 and 2020 are assumed to be the same as the 1980 estimate from 
Rojko's study. 
For purposes of applying the land use projection model, OBERS 
series E total U.S. commodity requirements are assumed as trend 
requirements and OBERS series C domestic requirements and the above 
derived export requirements are assumed as high trend requirements. 
(See Table 4.44 for a listing of the two ranges, trend and high trend, 
of total U.S. commodity requirements used in the projection model.) 
b. Projected Iowa national crop shares Agricultural produc­
tion among the various states of the United States is closely asso­
ciated with precipitation, growing season, soils, and other character­
istics of the land base. Historically, agricultural production has 
tended to concentrate in regions of comparative economic advantage. 
Economic resources in crop and pasture production for a given area 
are functions of projected national markets, the productive character­
istics of the region's agricultural resources (as modified by changing 
technology), the availability of other economic resources, and various 
institutional forces. 
T^he compounding of annual rates of change may be written as 
follows: B(l-fA)^  = Vn; where B is the value in the base year, A is 
the annual rate of change, n is the number of years involved, and 
is the value in the n-th year. Letting the OBERS 1980 export projec­
tion = B, and the OBERS 2000 export projection = V^ , then à can be 
solved. The same technique is used for the period 2000 to 2020 to 
solve for another A. These two A's are used to project the estimated 
Rojko 1980 export demand to 2000 and 2020 using the above formula. 
This formulation projects an increasing annual change over time. 
275 
Table 4,44. Projected U.S. commodity requirements 
Year 
Commodity Assumption 1980 1990^  2000 2010& 2020 
(millions) 
Com (bu.) Trend 6 ,036.0 6 ,388.2 6 ,761. 1 7 ,022. ,9 7 ,294.9 
High trend 6 ,388.1 7 ,063.4 7 ,810. 1 8 ,614. ,7 9 ,502.4 
Soybeans Trend 1 ,457.2 1 ,566.8 1 ,684. 8 1 ,746. 9 1 ,811.3 
(bu.) High trend 1 ,773.0 1 ,965.4 2 ,178. 7 2 ,352. 0 2 ,539.1 
Oats (bu.) Trend 808.7 779.2 750. 8 712. 1 675.5 
High trend 891.4 905.7 920. 3 936. 3 952.6 
Silage Trend 130.2 136.1 142. 3 146. 0 150.0 
(tons) High trend 136.7 150.6 166-1 183. 3 202.5 
Hay (tons) Trend 124.1 130.5 137. 3 139. 9 142.7 
High trend 130.4 144.8 160. 8 178. 2 197.7 
o^r projected U.S. commodity requirements in the years 1990 and 
2010, the following formula was used: B(1 + = V^ ; where B is the 
value in the base year, A is the annual rate of change, n is the 
number of years involved, and is the value in the n-th year. For 
example, letting the appropriate 1980 projection = B and the 2000 
projection = V^ , then A can be solved. This A is then used to solve 
for the 1990 projection using the above formula. The 2010 projections 
are solved for in a similar manner. 
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Projected Iowa crop shares of national output are directly 
adapted from OBESS projections. The OBERS projections are baseline, 
denoting an initial statistical framework for use in planning or 
evaluation of an action. These projections are best estimates of 
what can be expected to materialize if there are no policy or program 
changes of an unusual or unforeseen nature or magnitude in the factors 
which have been changing over time and which are expected to continue 
on course in the future. OBERS distribution of national output among 
the states is based on historical trends (1947 to 1970) accomplished 
by the use of curvilinear regression analysis. When the linear trend 
in the percentage contribution of a state to national output is increas­
ing, production is projected to increase at a decreasing rate. Con­
versely, when the linear trend is decreasing, production is projected 
to decrease at a decreasing rate. These OBESS projections were made 
with uniform methodology simultaneously for all states. Production 
distributions for each crop for each of the projection time periods 
were summed and adjusted by the OBERS study so that the aggregate U.S. 
values equal 100 percent. Thus, the projected Iowa crop shares used 
in this Iowa land use model are consistent with projections made for 
the rest of the U.S., and comparative advantage of different states 
in resources, location, markets, and related factors is implicitly 
considered. (See Table 4.45 for a listing of the Iowa crop share 
projections.) 
The projected Iowa crop shares are multiplied times the projected 
U.S. commodity requirements to obtain quantitative estimates of projected 
Iowa crop requirements for the years 1980, 1990, 2000, 2010, and 2020. 
277 
Table 4.45. Projected Iowa national crop shares^  
1971 to 
1973 Year 
Commodity average 1980 1990° 2000 2010^  2020 
(percent) (percent) 
Com 21.42 21.68 22.09 22.32 22.76 23.01 
Soybeans 16.45 16.46 16.90 17.37 17.78 18.20 
Oats 10.08 8.90 7.24 5.89 4.81 3.93 
Silage 
(corn) 
7.93^  7.18 7.72 8.31 8.61 8.94 
Hay 5.34 6.54 6.71 6.90 7.07 7.25 
^Source of data, unpublished OBERS back-up data, U.S. Department 
of Agriculture, Economic Research Service. 
F^or projected Iowa national crop shares in the years 1990 and 
2010, the following formula was used: B(1 + = V^ ; where B is the 
value in the base year, à is the annual rate of change, n is the 
number of years involved, and is the value in the n-th year. For 
example, letting the appropriate 1980 projection = B and the 2000 
projection = V^ , then ^  can be solved. This A is then used to solve 
for the 1990 projection using the above formula. The 2010 projections 
are solved for in a similar manner. 
T^his is a 1970-1972 average. 
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2. Projected Iowa regional crop requirements 
Transformation of projected Iowa crop requirements to the 16 multi-
county planning regions is accomplished by multiplying projected Iowa 
crop requirements for each projected year times projected state 
regional crop shares for each projected year. 
a. Projected Iowa regional crop shares To proportion projected 
state crop requirements to the 16 multi-county planning regions, the 
historical percentage distribution of state production among its 16 
regions was examined for the past six to eight federal agricultural 
census years, depending upon data availability for the crop of interest. 
The time span considered, limited by the available data, varied from 
25 to 35 years. Because of the absence of sufficient time series 
state regional crop share data (eight discrete points at most) and 
because of the additional difficulties involved in projecting for 
the relatively small geographical areas considered, projected state 
regional crop shares were assumed to equal the mean of the 1959, 1964, 
and 1969 estimated shares (Table 4.46). In most cases, the mean 
regional crop shares for 1959, 1964, and 1969 varied relatively little 
from the mean calculated over the more extended period initially 
examined. In addition, the standard deviations calculated for the 
mean regional shares in most cases do not appear excessively large, 
indicating relative stability in the regional crop shares over time. 
The mean regional crop shares for the most recent three federal agri­
cultural census years are assumed to implicitly capture the most 
recent regional crop comparative advantage trends. 
Table 4.46. Iowa regional crop shares^  
Com (for grain) Soybeans (for beans) 
1934 Standard 1959 1944 Standard 1959 
to deviation to to deviation to 
1969 of 1934 to 1969 1969 of 1944 to 1969 
Region mean 1969 mean mean mean 1969 mean mean 
1 .041 .011 .036 .015 .003 .015 
2 .097 .013 .099 .129 .013 .119 
3 .116 .024 .104 .132 .018 .132 
4 .067 .006 .064 .054 .012 .057 
5 .089 .021 .083 .151 .016 .152 
6 .051 .004 .054 .048 .011 .045 
7 .063 .009 .062 .056 .019 .048 
8 .061 .011 .059 .013 .005 .015 
9 .020 .002 .021 .015 .003 .015 
10 .073 .004 .072 .042 .010 .042 
11 .076 .018 .083 .106 .005 .103 
12 .068 .006 .070 .062 .006 .064 
13 .079 .027 .086 .039 .028 .060 
14 .029 .012 .029 .027 .008 .034 
15 .042 .015 .046 .071 .011 .071 
16 .026 .005 .030 .040 .010 .032 
S^ource of data is the 1969, 1964, 1959, 1954, 1949, 1944, 1939, 
and 1934 Federal Agricultural Census (183, 184, 185, 186, 187, 188, 
189, 190). Regional crop shares for each year available equals the 
sum of county production in each region divided by the sum of produc­
tion in the 99 counties. Mean is equal to the sum of regional crop 
shares divided by the number of years considered. There was no complete 
federal agriculture census data available for silage for 1934 and 1944; 
for soybeans for 1934 and 1939; and for hay for 1934 and 1939. 
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Oats (for grain) Silage (com) Hay (all) 
1934 Standard 1959 1939 Standard 1959 1934 Standard 1959 
to deviation to to deviation to to deviation to 
1969 of 1934 to 1969 1969 of 1939 to 1969 1969 of 1934 to 1969 
mean 1969 mean mean mean 1969 mean mean mean 1969 mean mean 
.067 .014 .080 .120 .032 .100 .083 .016 .090 
.117 .030 .097 .160 .044 .129 .069 .008 .064 
.143 .045 .115 .137 .037 .170 .081 .027 .075 
.062 .012 .071 .065 .019 .081 .056 .016 .050 
.090 .037 .063 .036 .006 .041 .045 .012 .038 
.046 .007 .049 .030 .004 .032 .052 .005 .050 
.066 .010 .072 .096 .022 .081 .065 .009 .064 
.067 .018 .084 .063 .008 .064 .084 .004 .085 
.016 .003 .019 .014 .003 .013 .021 .004 .016 
.065 .016 .075 .064 .005 .063 .078 .009 .074 
.064 .015 .065 .049 .007 .048 .070 .010 .073 
.067 .008 .069 .047 .021 .062 .059 .005 .064 
.053 .016 .056 .051 .019 .055 .078 .005 .074 
.028 .011 .032 .017 .014 .015 .057 .018 .073 
.036 .015 .039 .035 .019 .032 .077 .016 .089 
.015 .005 .015 .017 .001 .017 .026 .003 .023 
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In projecting state regional crop shares, it is assumed that 
these projections are related to national production requirements and 
are independent of the region's production requirements. This is 
reasonable, because for the crops considered, each region's produc­
tion is dominated by the national market. All of the major crops 
presently grown in Iowa are related to animal feed. Corn, oats, 
silage, and hay are basic livestock feeds. The soybean is a source 
of meal concentrate. Iowa is in a strong surplus position in meat 
products, thus, projections of Iowa crop production can be reasonably 
tied to growth in national and international demand. 
3. Projected Iowa regional cropland requirements 
To derive projections of Iowa regional cropland requirements, 
regional crop requirements must be related to regional land produc­
tivity. Projected Iowa regional cropland requirements are equal to 
projected Iowa regional crop requirements divided by projected Iowa 
regional crop yields. 
a. Projected Iowa regional crop yields Projected crop yields 
constitute one of the most critical factors in projecting Iowa regional 
cropland requirements. For example, if the projected average com 
yield in Iowa for 2020 is 212 bushels per acre, and the projected Iowa 
production 2,100 million bushels, a five-bushel per acre yield error 
would over- or underestimate the average land requirement approximately 
230,000 acres. 
Crop yields involve complex biological relationships, production 
inputs, and managerial factors. The yield of a particular crop at a 
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specific time and locale is determined by climate, soils, other 
environmental factors, and a variety of economic factors including 
output price and input cost variables. Studying these relationships 
over time and projecting yields 50 years into the future is a complex 
and uncertain task. The task at hand is to supply yield projections 
that provide reasonable expectations of changes in yields over time 
given underlying assumptions. 
Simple annual rates of change in specified crop yields for Iowa 
are presented for 1950 to 1970 in Table 4.47. These simple average 
annual increases in yields are considerably higher than they were in 
the preceding 20 years, 1930 to 1950. For example, from 1930 to 
1950, Iowa average com yields increased .53 bushels per acre annually 
(163, p. 20), compared to the 2.45 bushels per acre annual increase 
from 1930 to 1970. Annual rates of change from a linear projection 
of 1947 to 1973 crop yields are also presented in Table 4.47. History 
suggests that projecting crop yields on the basis of resource develop­
ment in agriculture increasing as in the past would indicate yields 
increasing linearly over time. 
But the method of yield extrapolation is weak in trying to 
explain one-shot adaptions of new technologies or long runs of excep­
tional weather conditions for crops. In addition, factors that act 
to reduce future yield increases include possible future periodic 
droughts (157), possible heavier than average crop losses from insect 
and disease conditions (142, p. 1), long-term deterioration of crop­
land now in production (142, p. 3), de-emphasis on future technological 
change (30, p. 990), uncertainties involving environmental restrictions 
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Table 4.47. Annual rates of change in Iowa crop yields 
Crop 
Annual 
changes 
1950 to 1970* 
Linear trend 
1980 to 2020G 
Com (for grain) 
(bu./acre) 
Soybeans (for beans) 
(bu./acre) 
Oats (for grain) 
(bu./acre) 
Silage (corn) 
(tons/acre) 
Hay (all) 
(tons/acre) 
2.450 
0.533 
0.831 
0.221 
0.055 
2.557 
0.556 
0.904 
0.263 
0.059 
Source of data is unpublished Statistical Reporting Service 
average state harvested acre yield data obtained from the U.S. Depart­
ment of Agriculture, Economic Research Service. Annual change, 1950 to 
1970, equals: 
(1971 + 1970 
average yield 
per harvested 
1969) acre (1949 
average yield 
per harvested 
1950 + 1951) acre 
20 
°The 1980 to 2020 annual projected changes in yields are obtained 
from linear regression coefficients in Table 4.48. 
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on land input usage, uncertainties of land input prices, and the 
availability of less productive land that can be brought into produc­
tion (16, p. 2). There is much debate regarding the significance of 
the above factors. For example, with respect to the hypothesis de-
emphasizing future technological change, Iowa State University has 
recently announced the preliminary results of a new foliar fertiliza­
tion process that boosts soybean yields experimentally by an impressive 
10 to 20 bushels per acre on the average, possibly making this discovery 
comparable with the advent of hybrid seed corn (101). 
Projecting yields into the future is obviously hazardous. Yield 
projections reflect the judgment that there are many potential yield 
increasing technologies which are yet to be exploited but which will 
be developed over time. Trend extrapolation methods of projecting 
are not adequate to the task. But pending more objective and satis­
factory alternatives, it is used here. 
The derivation of prospective Iowa regional commodity yields by 
land quality involves one, estimates of Iowa average crop yields; 
two, measures of the relation of average regional crop yields to 
average state crop yields; and three, measures of the relation of 
average regional crop yields to regional crop yields by specific land 
qualities. The necessary measures are developed from historical state 
and regional yields for each commodity. 
1) Projected average state crop yields Ordinary least 
squares regression is used to regress historical state yield data 
against time for the 27-year period from 1947 to 1973 for the five 
crops of interest. The results are given in Table 4.48. These least 
285 
Table 4.48. Results of linear regressions fitted to average Iowa 
commodity yield data, 1947 to 1973^  
Crop Unit Regression results for commodity yields^ 
Com bu./ 
acre 
Y = 5.007 + 2.557t 
(14.67)* 
II 
.891 
Soybeans bu. / 
acre 
Y = 12.153 + .556t 
(9.86)* 
R2 = 
.787 
Oats bu. / 
acre 
Y = 21.146 + .904t 
(6.92)* 
R^  = 
.643 
Silage^  tons/ Y = 12.009 + .263t R^  = .773 
(corn) acre (9.28)* 
Hay tons/ 
acre 
Y = 
.670 + .059t 
(19.47)* 
= 
.935 
S^ource of regression data is unpublished Statistical Reporting 
Service average state harvested acre yield data obtained from the U.S. 
Department of Agriculture, Economic Research Service. 
The numbers in parentheses are t statistics for each coefficient. 
S^ilage was regressed on time for the years 1947 to 1972, using 
for time the numbers -13 to 12. All the other crops were regressed 
on time for the years 1947 to 1973, using for time the numbers 13 to 
39. 
-"Indicates significance under .005 for one tail t test. 
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squares trends are then used to project trend state commodity yields 
along with a standard error of each projected state yield. (See 
Table 4.49 for a summary of yield projections and standard deviations 
of projections.) 
Results of trend yield extrapolations are highly dependent upon 
the selection of the time period for which the trend is fitted. By 
using trend yield data from 1947 on, credit for increasing yields 
during the 1950's cannot be attributed to the simple shift from common 
varieties to hybrids. For example, Thompson et al. (159) note that 
adoption of hybrid com seed in the Corn Belt states essentially was 
at 100 percent by 1945. Thus, the base time period used in this 
regression generally considers the modern technological agricultural 
era. 
For purposes of testing the sensitivity of the land use projec­
tion model to different state crop yield assumptions, two ranges of 
projected state crop yields are used, trend and low trend. The low 
trend assumption assumes that the rapid rate of increase in research 
and resource development in agriculture that occurred in the 1947 to 
1973 period will continue at a slower rate of increase in the 1970 to 
2020 period. Low trend projected state commodity yields are equal 
to the trend projected state commodity yields minus two corresponding 
estimated standard deviations. Given the regression procedure, the 
low trend projected state crop yields delimit those minimum crop 
yields which there is at least a nine out of 10 chance of being less 
than or equal to actual state yields, assuming normal yield distribu­
tions . 
Table 4.49. Projected trend average state Iowa crop yields, 1980 
to 2020 
Com Soybeans 
Standard Standard 
Year Yield deviation^  Yield deviation 
(bu./acre) (bu./acre) 
1980 122.648 7.982 37.765 2.586 
1990 148.222 8.882 43.333 2.878 
2000 173.795 10.007 48.900 3.242 
2010 199.369 11.290 54.468 3.658 
2020 224.943 12.683 60.036 4.109 
F^rom Snedecor and Cochran's equation 6.12.1 (145, p. 155), the 
variance of an individual projection is composed of the error of 
individual estimates around the regression line plus that of points 
along that line. The variance of an individual projection is: 
- fSr—y I J, (VX)' 
where X' is the value of the independent variable for the year of 
projection, and X is the mean of the independent variable in the 
regression analysis. The above terms represent the variance estimates 
of individual observations about the regression line, of the inter­
cept of the regression line, and the slope coefficient associated 
with the independent variable X', respectively. The above calculated 
standard deviations are the square root of this variance formula. 
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Oats Silage (corn) Hay 
Standard Standard Standard 
Yield deviation Yield deviation Yield deviation 
(bu./acre) (tons/acre) (tons/acre) 
62.734 5.984 17.288 1.252 3.415 .140 
71.775 6.659 19.927 1.407 4.012 .156 
80.816 7.503 22.566 1.598 4.608 .176 
89.857 8.465 25.205 1.813 5.205 .198 
98.898 9.509 27.845 2.046 5.801 .223 
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All the above yield projections assume nonirrigated agriculture. 
Target years of projection assume a normal year with no unusual 
weather conditions, disease problems, and other unusual circumstances. 
The projected yields assume continued technological progress, avail­
ability of inputs, and prices and costs favorable to using additional 
inputs to achieve increased production. 
The yield data and projections are representative of harvested 
acreage. In projecting Iowa cropland requirements, it is necessary 
to account for acreage that on a year-to-year basis is lost from crop 
failure or ownership inflexibilities (such as estate transfer or 
operator illness); Thus, to account for crop failures and ownership 
inflexibilities, an additional .0176 of projected crop requirements is 
assumed in the land use projection model application. This is equiv­
alent, for model application purposes, to assuming an additional .0176 
2 
of the harvested crop acreage requirements. 
2) Projected average regional crop yields The mean 
deviation of each region's commodity yield from that of the state 
average for the past six to eight federal agricultural census 
years, depending upon data availability for the crop of interest, 
is utilized to project the relation of regional crop yields to state 
T^hese projections also implicitly assume no crop rotation 
constraints. The projected average yield per harvested acre for the 
projected year may not be possible year after year under continuous 
cropping on the same land. 
2 
This .0176 is a five-year (1969 to 1973) national average of 
crop failure acres divided by harvested crop acres. Source of data 
is reference (172, p. 4). 
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average crop yields. This mean regional crop yield deviation noted 
over the 25 or 35 years considered is assumed to persist in the year 
of projection. 
Projected regional yields are derived by combining the projected 
state yields and projected relations of regional to state yields. 
Thus, the projected trend regional yield for the i-th crop in the 
j-th region is expressed as 
Y.. = Y. + d. . 
ij 1 ij 
where Y^  is the estimated average state yield of the i-th crop for 
the year of projection, and d^  ^is the estimated mean deviation yield 
for region j in the production of the i-th commodity. Numerical 
estimates of the d..*s are summarized in Table 4.50. ij 
The variability of regional yield estimates is obtained by com­
bining estimates of extrapolated state crop yield variability with 
estimates of regional mean yield deviation variability. The estimated 
variance of a projected regional yield estimate for the i-th crop in 
the j-th region is 
"2 '*2 •^2 S Y.. = S^ Y. + S^ d.. 
IJ X 1] 
*2 
where S Y^  is the variance of the extrapolated state yield estimate 
2^ 
of the i-th crop, and S d^  ^is the j-th region's variance of past 
yields about that region's mean yield deviation from average state 
yields. In order to test the sensitivity of the land use projection 
model to different regional yield assumptions, two ranges of projected 
regional yields were assumed, trend and low trend. A low trend pro­
jected regional yield for the i-th crop in the j-th region is expressed as 
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Table 4.50. Mean regional commodity yield deviations from state 
average yields^  
Com Soybeans Oats Silage Hay 
Region (grain) (for beans) (for grain) (corn) (all) 
(bu./acre) (bu./acre) (bu./acre) (tons/ (tons/ 
acre) acre) 
1 -0.302 -5.939 .738 -0.119 0.049 
2 1.769 -1.163 4.241 0.373 0.083 
3 2.156 0.229 4.377 -0.004 0.302 
4 -4.605 -0.161 -1.420 -0.741 0.199 
5 3.461 0.915 4.630 0.596 0.175 
6 4.573 2.563 0.013 0.990 0.082 
7 1.521 -1.066 0.277 0.246 0.002 
8 9.459 1.937 3.274 1.544 0.173 
9 9.795 2.366 5.232 2.024 0.453 
10 5.064 2.147 -0.832 1.330 -0.021 
11 -1.119 0.733 -1.761 -0.238 -0.021 
12 -1.319 0.284 -2.291 -0.254 -0.033 
13 -7.251 0.051 -6.497 -1.307 0.089 
14 -14.111 -2.371 -9.962 -2.581 -0.427 
15 -9.669 -1.555 -7.636 -1.567 -0.381 
16 1.525 1.623 -3.293 0.375 -0.053 
N^ean regional commodity yield deviations are equal to: 
J - (1 \ 
n 
where 3^ j is the mean deviation yield for region j in the production 
of the i-th cOTmodity, Y^ j is the regional yield for crop i, is the 
average state yield for crop i, and n is the number of years considered. 
Source of data is the 1969, 1964, 1959, 1954, 1949, 1944, 1939, 
and 1934 Federal Agricultural Census (183, 184, 185, 186, 187, 188, 
189, 190). There was no complete federal agriculture census data 
available for silage for 1934 and 1944; for soybeans for 1934 and 1939; 
and for hay for 1934 and 1939. Y^ j is equal to the sum of all the 
county production in the j-th region for the i-th crop divided by the 
sum of all county harvested acres in the j-th region for the i-th 
crop. Y^  is equal to the sum of all the county production in the 
state for the i-th crop divided by the sum of all county harvested 
acres in the state for the i-th crop. 
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Y.. = Y.. - 2SY. . 
ij IJ 
where the terms are defined above. Given the regression procedure, 
the low trend projected regional crop yields delimit those minimum 
crop yields which there is at least a nine out of 10 chance of being 
less than or equal to actual regional yields, assuming normal yield 
distributions. Numerical estimates of SY. and Sd., are found in 1 xj 
Tables 4.49 and 4.51, respectively. 
3) Projected regional crop yields by land qualities 
Projections of regional crop yields by land qualities have to be 
based upon regional data on different soil resources classified 
into reasonably homogenous groups. The only data on groupings of 
soils regionalized on county boundaries that can be reaggregated to 
multi-county planning regions that are consistent throughout Iowa 
are the land use capability classes and subclasses of the U.S. Depart­
ment of Agriculture Iowa Conservation Needs Inventory (CNI) (170). 
This scheme of classification was originally designed to indicate the 
susceptibility of land to erosion or other hazards and to guide 
intensiveness of use. A study by Shrader and Landgren (143) on the 
feasibility of using land use capability classes (ICC) as a base for 
estimating yield production potential concluded that there is enough 
similarity between production potentials and land capability classes 
to justify the preparation of summaries of production potentials by 
land use capability subclasses for the North Central States. 
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Table 4. 51. Standard deviations of mean regional commodity yield 
deviations from state average yields^  
Com Soybeans Oats Silage Hay 
Region (grain) (for beans) (for grain) (corn) (all) 
(bu./acre) (bu./acre) (bu./acre) (tons/ (tons/ 
acre) acre) 
1 8.967 1.393 1.945 2.406 0.104 
2 4.046 1.039 3.093 2.529 0.084 
3 6.207 0.893 3.578 2.437 0.197 
4 3.308 1.770 3.160 2.885 0.146 
5 4.532 1.443 5.069 2.756 0.110 
6 3.973 0.975 2.771 2.883 0.063 
7 4.696 1.437 3.151 2.110 0.096 
8 3.564 1.928 2.507 2.495 0.116 
9 2.747 1.996 2.991 2.927 0.120 
10 4.079 0.831 4.637 2.123 0.086 
11 4.759 0.944 2.676 2.965 0.064 
12 3.913 1.296 2.485 3.036 0.115 
13 7.823 1.872 4.117 3.898 0.117 
14 6.434 2.099 3.910 2.573 0.079 
15 5.352 1.839 4.595 2.722 0.098 
16 4.997 1.502 4.407 2.891 0.081 
Standard deviations of mean regional commodity yield deviations 
from state average yields are equal to; 
Sd.. = /  S 
ij 
where Y^ - is the regional yield for crop i, is the average state 
yield for crop i, âj^ j is the mean regional commodity yield deviation 
for the i-th crop, and n is the number of years considered. Source 
of data is the 1969, 1964, 1959, 1954, 1949, 1945, 1939, and 1934 
Federal Agriculture Census (183, 184, 185, 186, 187, 188, 189, 190). 
There was no complete federal agriculture census data available for 
silage for 1934 and 1944; for soybeans for 1934 and 1939; and for hay 
for 1934 and 1939. 
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With regional crop production permitted on all qualities of land, 
the average yield of the i-th crop in the j-th region can be written 
as 
where is the projected average regional crop yield per acre for 
the i-th crop in the j-th region. A., is a weighting factor that 
measures the importance of land quality (ICC) k in the j-th region or 
A., = .fiiS, where a., is the cropland acres in the k-th land quality 
Jk Cj Jk 
class in the j-th region, and C^  is the total cropland acres in the 
j-th region. Y.is the projected regional yield per acre for the 
XJK 
i-th crop in the j-th region on the k-th land quality class. 
The weighting factors, A^ ,^, are determined by reaggregating the 
1967 CNI data^  to the 16 multi-county regions and solving for the 
i^k 
ratio that then existed. These weights are assumed constant for 
: 2 
all years of projection. There are 16 different weights for each of 
the 16 multi-county planning regions. 
Given the projected average regional crop yield for the i-th 
crop in the j-th region, the projected regional yield per acre 
for the i-th crop in the j-th region on the k-th land quality class 
(land capability class), Y., can be solved given the assumed 
IJK 
S^ee the next subsection, IV.C.4, for a further explanation 
of the data source used. 
2 The 16 different weights correspond to the following CNI land 
capability subclasses: 1, 2E, 2S, 2W, 3E, 3S, 3W, 4E, 4S, 4W, 5W, 
6E, 6S, 7E, 7S, and 7W. 
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relationships between crop yields on different land capability classes 
in Table 4.52.^  These yield relationships are assumed for all years 
of projection. Given the 16 planning regions, the five crops con­
sidered, the 16 land capability subclasses in each region, and the 
two ranges of projected regional yields assumed, there were 2,560 
(16x5x16x2) different projected regional crop yields by land capability 
classes solved for on the computer. Given space considerations, these 
regional yields by land capability class are not listed in this report, 
but computer outputs of these yields are available on request from the 
Department of Economics, Iowa State University. 
4. Projected Iowa agricultural baseline land resources 
This section describes the data base and the procedure used to 
estimate the availability of future agricultural land under baseline 
projection assumptions. 
a. Agricultural land use data base The only available data 
on both groupings of soils and agricultural land uses regionalized 
on county boundaries is the Iowa Conservation Needs Inventory (CNI) 
(170). The first inventory was taken in 1958 and was updated for the 
year 1967. Different sampling techniques and land capability class 
definitions were used for the 1958 and the 1967 CNI inventories. 
Consequently, it is impossible to infer with any degree of accuracy 
These relationships between crop yields are assumed to remain 
constant over time, though future technology could possibly narrow 
the yield potential relationship between different land capability 
classes by improving the moisture holding capacity of the present 
high numbered land capability classes. 
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Table 4.52. Iowa maximum relative crop yield potential relations by 
land capability classes^ 
Land Maximum relative 
capability yield potential 
Crop class^  relationships 
Com I 1.00 
(for grain) IIE,IIW,IIIE 0.90 
IIIW 0.70 
IIS,IVE,IVW 0.60 
VI all 
IIIS,V all. 0.50 
VII all 
IVS 0.40 
Soybeans I 1.00 
(for beans) II 0.95 
HIE 0.87 
HIS, IIIW 0.80 
IVE 0.75 
IVS,IVW 0.62 
V,VII,VII all 0.40 
Oats I,II,III 1.00 
(for grain) IV,V, 
VI,VI all 
Silage I 1.00 
(com) IIE,IIW,IIIE 0.90 
IIIW 0.70 
IIS,IVE,IVW 0.60 
VI all 
IIIS,V all 0.50 
VII all 
IVS 0.40 
Hay (all) I,II,HIE 1.00 
IIIW 0.83 
HIS,IV,V all 0.75 
VI,VII all 0.40 
T^hese relationships were determined after private communication 
with Dr, William D. Shrader, Professor of Agronomy, Iowa State 
University, May, 1975. 
It is assumed that no crops are grown on the less than 400 
acres of class VTIIE land in the state. 
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the shifts between the two inventory periods in qualities and quantities 
of land uses both within the CNI inventory acreage land use classes 
and from the inventory agricultural land uses to noninventory, non-
agricultural land uses. The U.S. is in need of an accurate nationally 
consistent inventory of its land resources that can detect these 
actual changes over time. Future national inventories of land 
resources should include nonagricultural land uses in addition to the 
agricultural land uses. Because it takes at least five years to 
complete a national inventory, and assuming federal funds are not 
available until 1978, the U.S. will not have another set of national 
inventory data until 1983 at the earliest.^  
For the 1967 CNI, a soil survey was made on each sample area by 
the Soil Conservation Service before the field inspection. The Iowa 
State University Statistical Laboratory processed and expanded the 
basic 2 percent area sampling. This expanded data were then analyzed 
by County Conservation Needs Inventory Committees and were adjusted. 
These adjusted data have been published (161). On the advice of Dr. 
Roy Hickman of the Iowa State University Statistical Laboratory, it 
was decided to use the unpublished CNI data that were expanded for 
sampling but were not adjusted by individual county committees. These 
unpublished data were felt to be more statistically objective. (This 
unpublished data set is available on request from the Iowa State 
University Statistical Laboratory.) The main difference between the 
T^his information was obtained in a private communication, 
Febiruary 6, 1975, with Mr. Armin of the U.S. Department of Agriculture 
Soil Conservation Service, Washington, D.C. 
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two data sets is that the unpublished nonadjusted CNI data estimates 
approximately one-half million acres less of forest lands and a 
corresponding one-half million acres more of pasture and range lands 
at the state level than the adjusted published CNI data. 
The CNI inventory data include total surface area in the state 
after federal land, urban and built-up areas, and water areas have 
been deducted from the total land area. Water areas include areas 
of more than 40 acres and rivers wider than 1/8 mile; federal land 
includes all federally owned land except cropland operated under lease 
or permit; urban and built-up areas include cities, villages, and 
built-up areas of more than 10 acres, industrial sites (except strip 
mines, borrow and gravel pits), railroad yards, cemeteries, airports, 
golf courses, etc.^  
There are six land use categories of concern to this model in 
the CNI inventory data. Cropland, pasture and range, commercial 
forest, noncommercial forest, other land in farms, and other land not 
in farms. The sum of cropland, pasture and range, total forest, other 
land in farms, and other land not in farms is equal to the total land 
in the CNI inventory. Table 4.53 summarizes the unpublished 1957 CNI 
data on a statewide level. The 1967 CNI data were aggregated to each 
of the 16 regions but are not presented in this study because of space 
considerations; however, they are available on request from the 
Department of Economics, Iowa State University. 
For further information on definitions of land uses used in 
the CNI, see Soil Conservation Service unpublished mimeo 378, U.S. 
Soil Conservation Service, Des Moines, Iowa. 
Table 4.53, 1967 CNI Iowa land use acreage by land capability classes^ 
Noncom­ Other Other 
Pasture- Commercial mercial Total land in land not Total 
LCC Cropland range forest forest forest farms in farms land 
1 3,639,680 188,016 54,177 47,274 101,451 119,265 21,507 4,069,919 
2E 6,075,292 367,190 54,007 30,717 84,724 289,199 23,916 6,840,321 
28 272,029 28,730 5,693 1,828 7,521 10,112 3,460 321,852 
2W 6,093,626 867,913 66,474 57,134 123,608 106,909 21,621 7,213,677 
3E 6,943,572 1,105,184 157,511 83,823 241,334 241,909 30,059 8,562,058 
38 90,196 6,574 1,640 409 2,049 2,662 1,659 103,140 
3W 879,542 104,870 66,005 38,386 104,391 18,153 10,992 1,117,948 
4E 1,277,877 665,974 110,785 62,011 172,796 37,036 4,519 2,158,202 
48 195,545 34,104 18,774 13,572 32,346 7,766 6,757 276,518 
4W 71,829 21,908 435 402 837 1,503 871 96,948 
5W 119,111 247,587 104,261 72,080 176,341 22,414 3,914 569,367 
6E 526,960 479,762 136,047 91,176 227,223 19,291 7,765 1,261,001 
68 33,166 18,887 8,375 2,892 11,267 1,409 0 64,729 
7E 163,219 412,897 223,047 140,350 363,397 27,088 3,301 969,902 
78 23,100 94,923 236,395 56,242 292,637 5,504 3,566 419,730 
7W 6,717 4,161 196 796 992 792 11,425 24,087 
8E 0 0 0 0 0 0 391 391 
Total 26,411,461 4,648,680 1,243,822 699,092 1,942,914 911,012 34,069,790 
S^ource of data; Unpublished data obtained from the Iowa State University Statistical 
Laboratory. 
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Cropland includes both irrigated and nonirrigated land used 
primarily for the production of field crops, close grown crops, summer 
fallow, rotation hay and pasture, and idle cropland.^  Pasture and 
range includes lands producing forage plants, principally introduced 
species, for animal consumption. Commercial forest includes land at 
least 10 percent stocked by forest trees of any size producing or 
capable of producing crops of industrial wood. Noncommercial forest 
includes forest land which is incapable of yielding crops of industrial 
2 
wood. Other land in farms includes land considered a part of the 
farm: farmsteads, farm roads, feed lots, ditch banks, fence and 
hedge rows, and the like. Other land not in farms includes rural 
nonfarm residences and investment tracts. 
b. Procedure used to estimate the availability of future base­
line Iowa agricultural land To adjust the 1967 CNI data to the 
1970 base data needed for this land use projection model, for each 
of the 16 regions, three-tenths of the estimated nonagricultural land 
use change estimates in Table 4.35 are subtracted from the 1967 CNI 
data according to the assumptions used with respect to agricultural 
I^rrigated cropland in Iowa in 1967 was only 23,098 acres, or 
.087 percent of the state's cropland (88). 
2 Noncommercial forest also includes an undetermined amount of 
public and private recreation lands with forest cover. For this 
reason, it was assumed that future public recreation and private 
recreation land uses come out of commercial forest instead of non­
commercial forest. This information was obtained in a private 
communication with Mr. Black of the U.S. Department of Agriculture 
Soil Conservation Service, Des Moines, Iowa, November 6, 1975. See 
assumptions with respect to agricultural qualities of land and prior 
uses of land absorbed by nonagricultural land uses in section IV.B.3. 
301 
qualities of land and prior uses of land absorbed by nonagricultural 
land uses in section IV.B.3. This 1970 regionalized baseline agri­
cultural land use acreage is then adjusted downward for each of the 
projection years (1980, 1990, 2000, 2010, and 2020) according to the 
projected quantities of nonagricultural land absorption in Table 4.39 
and the assumptions with respect to agricultural qualities of land 
and prior uses of land absorbed by nonagricultural land uses in 
section IV.B.3. 
The proportion assumptions used with respect to agricultural 
qualities of land and prior uses of land absorbed by nonagricultural 
land uses, in section IV.B.3, are for the proportions that existed 
in the year prior to the projection. For example, to calculate the 
1970 regionalized agricultural land use acreage data base, the regional 
proportions existing in 1967 were used. To calculate the 1980 agri­
cultural data base, the regional proportions existing in 1970 were 
used, and similarly for the projection years 1990, 2000, 2010, and 
2020. Tables 4.54 to 4.59 summarize the 1970, 1980, 1990, 2000, 
2010, and 2020 estimated Iowa baseline land use acreage by land 
capability classes on a statewide level. Similar regionalized esti­
mates were also calculated but are not presented due to space limita­
tions ; however, they are available on request from the Department of 
Economics, Iowa State University. 
5. Iowa cropland recuiremer.r clearing procedure 
To compare projected Iowa regional cropland requirements with 
the projected regional agricultural land resource base for each year 
Table h ,'jh, 1970 baseline Iowa land use acreage by land 
Noncom­
Pasture- Commercial mercial 
LCC Cropland range forest forest 
1 3,633,228 187,104 53,041 47,274 
2 H 6,064,305 365,406 52,594 30,717 
2 S 271,675 28,568 5,545 1,828 
2W 6,083,134 864,001 65,100 57,134 
3E 6,917,116 1,099,966 154,634 83,823 
3S 89,886 6,545 1,636 409 
3W 676,835 104,411 65,045 38,386 
41: 1,274,628 662,732 108,840 62,011 
As 195,138 33,947 18,627 13,572 
4W 71,659 21,824 427 402 
5W 118,764 246,446 101,688 72,080 
6% 525,499 477,267 133,755 91,176 
65: 33,093 18,782 8,266 2,892 
7K 162,623 410,875 216,124 140,350 
7S 23,038 94,352 233,264 56,242 
7W 6,705 4,145 195 796 
81: 0 0 0 0 
Total 26,347,326 4,626,371 1,218,781 699,092 
capability classes 
Other Other 
Total land in land not Total 
forest farms in farms land 
100,315 119,265 21,507 4 ,061,419 
83,311 289,199 23,916 6 ,826,137 
7,373 10,112 3,460 321,188 
122,234 106,909 21,621 7 ,197,899 
238,457 241,909 30,059 8 ,527,507 
2,045 2,662 1,659 102,797 
103,431 18,153 10,992 1 ,113,822 
170,851 37,036 4,519 2 ,149,766 
32,199 7,766 6,757 275,807 
829 1,503 871 96,686 
173,768 22,414 3,914 565,306 
224,931 19,291 7,765 1 ,254,753 
11,158 1,409 0 64,442 
356,474 27,088 3,301 960,361 
289,506 5,504 3,566 415,966 
991 792 11,425 24,058 
0 0 391 391 
,917,873 911,012 155,723 33 ,958,305 
Tnblo 4.55. 1980 baseline Iowa land use acreage by land 
Noncom-
Pasture- Commercial mercial 
LCC Cropland range forest forest 
1 3,612,345 185,189 51,560 47,274 
2E 6,027,797 361,330 50,566 30,717 
2S 270,393 28,194 5,369 1,828 
2W 6,049,440 855,682 63,072 57,134 
3F, 6,851,424 1,090,621 151,158 83,823 
3 S 88,789 6,448 1,595 409 
3v; 868,127 103,239 63,149 38,386 
4]': 1,269,021 657,802 106,653 62,011 
As 193,955 33,585 18,258 13,572 
4W 71,403 21,730 423 402 
5W 118,121 243,816 99,483 72,080 
61': 523,180 473,549 130,749 91,176 
6 s 32,930 18,591 8,089 2,892 
IV. 161,873 407,472 209,891 140,350 
7 s 22,934 93,412 230,382 56,242 
7W 6,659 4,094 191 796 
BE 0 0 0 0 
Total 26,168,391 4,584,754 1,190,588 699,092 
capability classes 
Other Other 
Total land in land not Total 
forest farms in farms land 
98,834 119,265 21,507 4 ,037,140 
81,283 289,199 23,916 6 ,783,525 
7,197 10,112 3,460 319,356 
120,206 106,909 21,621 7 ,153,858 
234,981 241,909 30,059 8 ,448,994 
2,004 2,662 1,659 101,562 
101,535 18,153 10,992 1 ,102,046 
168,664 37,036 4,519 2 ,137,042 
31,830 7,766 6,757 273,893 
825 1,503 871 96,332 
171,563 22,414 3,914 559,828 
221,925 19,291 7,765 1 ,245,710 
10,981 1,409 0 63,911 
350,241 27,088 3,301 949,975 
286,624 5,504 3,566 412,040 
987 792 11,425 23,957 
0 0 391 391 
,889,680 911,012 155,723 33 ,709,560 
'Jfiblc 4,56, 1.990 baseline Iowa land use acreage by land 
Noncom­
Pasture- Commercial mercial 
LCC Cropland range forest forest 
1 3,590,189 183,335 50,096 47,274 
2E 5,988,952 357,430 48,601 30,717 
2S 268,957 27,828 5,197 1,828 
2W 6,013,669 847,720 61,082 57,134 
3E 6,784,266 1,081,753 147,769 83,823 
3S 87,629 6,352 1,555 409 
3W 859,270 102,088 61,267 38,386 
41: 1,263,901 653,167 104,519 62,011 
4 s 192,803 33,233 17,889 13,572 
4W 71,162 21,641 419 402 
5W 117,525 241,270 97,399 72,080 
6E 521,056 470,051 127,799 91,176 
6S 32,773 18,403 7,913 2,892 
7E 161,199 404,256 203,990 140,350 
7S 22,834 92,479 227,531 56,242 
7W 6,615 4,043 187 796 
BE 0 0 0 0 
Total 25,982,800 4,545,049 1,163,213 699,092 
capability classes 
Other Other 
Total land in land not Total 
forest farms in farms land 
97,370 119,265 21,507 4,011,666 
79,318 289,199 23,916 6,738,815 
7,025 10,112 3,460 317,382 
118,216 106,909 21,621 7,108,135 
231,592 241,909 30,059 8,369,579 
1,964 2,662 1,659 100,266 
99,653 18,153 10,992 1,090,156 
166,530 37,036 4,519 2,125,153 
31,461 7,766 6,757 272,020 
821 1,503 871 95,998 
169,479 22,414 3,914 554,602 
218,975 19,291 7,765 1,237,138 
10,805 1,409 0 63,390 
344,340 27,088 3,301 940,184 
283,773 5,504 3,566 408,156 
983 792 11,425 23,858 
0 0 391 391 
,862,305 911,012 155,723 33,456,889 
T«ble 4.57, 2000 baseline Iowa land use acreage by land capability classes 
Noncom­ Other Other 
Pasture- Commercial mercial Total land in land not Total 
LCC Cropland range forest forest forest farms in farms land 
1 3,574,756 181,757 48,646 47,274 95,920 119,265 21,507 3,993,205 
215 5,961,784 354,171 46,812 30,717 77,529 289,199 23,916 6,706,599 
2S 268,015 27,503 5,025 1,828 6,853 10,112 3,460 315,943 
2W 5,989,173 840,904 59,170 57,134 116,304 106,909 21,621 7,074,911 
315 6,731,889 1,074,979 144,732 83,823 228,555 241,909 30,059 8,307,391 
3S 86,713 6,272 1,539 409 1,948 2,662 1,659 99,254 
3W 852,222 101,112 59,383 38,386 97,769 18,153 10,992 1,080,248 
41': 1,260,528 649,649 102,546 62,011 164,557 37,036 4,519 2,116,289 
4 S 192,089 32,974 17,552 13,572 31,124 7,766 6,757 270,710 
4W 71,022 21,583 415 402 817 1,503 871 95,796 
5W 117,087 239,164 95,654 72,080 167,734 22,414 3,914 550,313 
615 519,681 467,374 125,164 91,176 216,340 19,291 7,765 1,230,451 
6S 32,668 18,257 7,737 2,892 10,629 1,409 0 62,963 
7E 160,784 401,936 198,969 140,350 339,319 27,088 3,301 932,428 
7 S 22,770 91,725 224,878 56,242 281,120 5,504 3,566 404,685 
7W 6,582 3,997 183 796 979 792 11,425 23,775 
815 0 0 0 0 0 0 391 391 
Total 25,847,763 4,513,357 1,138,405 699,092 1,837,497 911,012 155,723 33,265,352 
Ta])]c A. 2010 baseline Iowa land use acreage by land capability classes 
Noncom­ Other Other 
Pasture- Commercial mercial Total land in land not Total 
LCC Cropland range forest forest forest farms in farms land 
1 3,558,637 180,179 47,197 47,274 94,471 119,265 21,507 3,974,059 
2E 5,933,382 350,912 45,023 30,717 75,740 289,199 23,916 6,673,149 
2S 267,000 27,178 4,853 1,828 6,681 10,112 3,460 314,431 
2W 5,963,560 834,089 57,258 57,134 114,392 106,909 21,621 7,040,571 
3E 6,678,170 1,061,430 141,697 83,823 225,520 241,909 30,059 8,243,863 
3S 85,781 6,192 1,523 409 1,932 2,662 1,659 98,226 
3W 844,992 100,136 57,501 38,386 95,887 18,153 10,992 1,070,160 
Ai; 1,257,143 646,131 100,573 62,011 162,584 37,036 4,519 2,107,413 
AS 191,373 32,714 17,215 13,572 30,787 7,766 6,757 269,397 
4W 70,882 21,525 411 402 813 1,503 871 95,594 
5W 116,647 237,058 93,910 72,080 165,990 22,414 3,914 546,023 
6K 518,300 464,697 122,528 91,176 213,704 19,291 7,765 1,223,757 
6S 32,563 18,111 7,560 2,892 10,452 1,409 0 62,535 
7E 160,369 399,616 193,947 140,350 334,297 27,088 3,301 924,671 
7S 22,706 90,971 222,225 56,242 278,467 5,504 3,566 401,214 
7W 6,549 3,951 179 796 975 792 11,425 23,692 
8E 0 0 0 0 0 0 391 391 
Total 25,708,054 4,481,665 1,113,600 699,092 1,812,692 911,012 155,723 33,069,146 
Table 4.59. 2020 baseline Iowa land use acreage by land capability classes 
Noncom­ Other Other 
Pasture- Commercial mercial Total land in land not Total 
LCC Cropland range forest forest forest farms in farms land 
1 3,542,723 178,601 45,747 47,274 93,021 119,265 21,507 3,955,117 
2E 5,905,209 347,654 43,234 30,717 73,951 289,199 23,916 6,639,929 
2S 265,970 26,853 4,681 1,828 6,509 10,112 3,460 312,904 
2W 5,938,387 827,274 55,347 57,134 112,481 106,909 21,621 7,006,672 
3H 6,624,681 1,061,430 138,660 83,823 222,483 241,909 30,059 8,180,562 
3S 84,854 6,112 1,507 409 1,916 2,662 1,659 97,203 
3W 837,774 99,160 55,617 38,386 94,003 18,153 10,992 1,060,082 
4E 1,253,744 642,613 98,600 62,011 160,611 37,036 4,519 2,098,523 
4 S 190,651 32,455 16,878 13,572 30,450 7,766 6,757 268,079 
4W 70,741 21,467 407 402 809 1,503 871 95,391 
5W 116,206 234,952 92,164 72,080 164,244 22,414 3,914 541,730 
6F. 516,913 462,021 119,893 91,176 211,069 19,291 7,765 1,217,059 
6 S 32,458 17,965 7,384 2,892 10,276 1,409 0 62,108 
7K 159,952 397,296 188,925 140,350 329,275 27,088 3,301 916,912 
7 S 22,641 90,217 219,572 56,242 275,814 5,504 3,566 397,742 
7W 6,516 3,905 175 796 971 792 11,425 23,609 
81': 0 0 0 0 0 0 391 391 
Total 25,569,420 4,449,975 1,088,791 699,092 1,787,883 911,012 155,723 32,874,013 
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of projection, cropland acres needed (given assumptions of regional 
crop yields by LCC and regional crop requirements) are compared with 
cropland acres available. 
To summarize total cropland acres available compared with total 
cropland acres required on a regional and statewide basis, the total 
cropland acres required for each region were calculated on the computer 
by determining the individual cropland requirements for the five crops 
in the following sequential order; first, com for grain; second, 
com for silage; third, soybeans for beans; fourth, oats for grain; 
and fifth, hay. When the acres required for each of the five individual 
crops were calculated in the above order for each region and for each 
year of projection, it was assumed that each crop uses first the 
remaining cropland acreage available by that land capability classi­
fication that corresponds to the individual crop's highest productivity. 
When the remaining acreage in this LCC was used up, the next remaining 
most productive LCC acreage for the individual crop is used. This 
procedure was implemented until the individual crop requirement was 
met. The procedure begins all over with the next crop in sequence. 
The sum of the regional cropland acreage required for each of 
the five crops equals the total regional cropland acreage required. 
The difference between total regional cropland acres available and 
total regional cropland acres required is equal to regional cropland 
acres remaining. Given the above procedure, when the total regional 
cropland acres remaining goes negative before all zhe regional crop 
demands are mec, the deficient crop demands are divided by the 
corresponding projected average regional crop yields to determine 
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the average regional cropland acre deficiency. Table 4.60 gives an 
example of the results of a computer calculation for region 5. Each 
individual computer run is not presented due to space limitations, 
but is available on request from the Department of Economics, Iowa 
State University. 
D. Interrelationships of Future 
Nonagricultural and Agricultural Land Uses 
Under Baseline and Alternative Projections 
This section summarizes the empirical results of the baseline 
projections and formulates alternative projections. It also summarizes 
the empirical results of these alternative projections. The baseline 
projections provide a framework of comparison for evaluating these 
alternative land use projections. 
1. Summary of baseline projections 
The baseline projections are best estimates of what is expected 
to materialize if there are no policy or program changes of an unusual 
or unforeseen nature or magnitude in the factors which have been changing 
over time, and which are expected to continue on course into the 
future, implicitly incorporating long-term secular trends. There 
are two basic sets of assumptions used in the baseline projections, 
trend yields or low trend yields and trend crop requirements or high 
trend crop requirements. Thus, there are four different combinations 
of baseline projections: trend yields and trend crop requirements, 
trend yields and high trend crop requirements, low trend yields and 
trend crop requirements, and low trend yields and high trend crop 
requirements. 
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Table 4.60. Example of cropland requirement clearing procedure 
(Region: 5; Year: 1980; Model: Baseline (1), trend 
crop requirements and trend yields) 
Total Projected yields 
LCC 
cropland 
acres Corn Soybeans 
Corn 
silage Oats Hay 
1 430,252 140.216 40.987 19.885 67.364 3.647 
2E 320,555 126.194 38.937 17.896 67.364 3.647 
2S 29,003 84.129 38.937 11.931 67.364 3.647 
2W 917,030 126.194 38.937 17.896 67.364 3.647 
3E 86,241 126.194 35.659 17.896 67.364 3.647 
3S 9,689 70.108 32.789 9.942 67.364 2.735 
3W 127,174 98.151 32.789 13.919 67.364 3.027 
4E 6,470 84.129 30.740 11.931 67.364 2.735 
4S 3,276 56.086 25.412 7.954 67.364 2.735 
4W 0 84.129 25.412 11.931 67.364 2.735 
5W 1,615 70.108 16.395 9.942 67.364 2.735 
6E 3,635 84.129 16.395 11.931 67.364 1.459 
6S 0 84.129 16.395 11.931 67.364 1.459 
7E 613 70.108 16.395 9.942 67.364 1.459 
7S 0 70.108 16.395 9.942 67.364 1.459 
7W 400 70.108 16.395 9.942 67.364 1.459 
Total 1,935,951 
Total 
cropland Crop 
acres require­ Acres Acres LCC 
Crop available ments^  needed remaining used 
Com 1,935,951 108,610,000 827,999 1,107,951 1,2E,2W 
Soybeans 1,107,951 36,460,000 961,059 146,892 2S,2W,3E,3S 
Com 
silage 146,892 380,000 27,780 119,111 3W 
Oats 119,111 4,530,000 68,430 50,681 3W 
Kay 50,631 310,000 99,078 -48,397% 3W,3R,4E,4S, 
5W,6E,7E,7W 
Crop requirements are corrected for crop failure requirements. 
b_/g 297 _ 173,745 tons deficient of hay 
' 3.59 ton per acre 
3.59 = average Region 5 1980 trend yield of hay per acre across 
all LCC. 
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a. Statewide baseline projections In addition to being 
solved on a regionalized basis utilizing regionalized crop yields by 
LCC, the Iowa land use projection model is also solved on an aggregate 
statewide basis using average state crop yields. There are four 
different statewide solutions for each of the four different combina­
tions of baseline projections. 
On a statewide basis using average state crop yields, in only 
one year of projection, 1980, and for only one of the four combina­
tions of baseline projections (high trend crop requirements and low 
trend yields) is there a deficit of cropland acres after projected 
baseline state crop requirements are fulfilled (Table 4.51). Given 
this exception, for 1980, 1990, 2000, 2010, and 2020, there is a 
surplus of cropland acres for each of the four combinations of base­
line projections. 
The cropland acres remaining for each projected year exceed the 
cropland acres remaining for the proceeding year of projection under 
each of the four combinations of baseline projections. This resulting 
pattern of solutions indicates that projected yields consistently out­
pace, over time, projected crop requirements for each of the four 
combinations of baseline projections. The deficit cropland acres 
under high trend crop requirements and low trend yields in 1980 
indicate that projected crop yields have not caught up with projected 
crop requirements under this most demanding cropland absorption 
combination of assumptions. But after 1980, projected crop yields 
consistently outpace crop requirements for each combination of base­
line projections. Surplus cropland acres for each year of projection 
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Table 4.61. Statewide surplus or deficit cropland acres remaining  ^
after projected baseline crop requirements are fulfilled 
(Nonregionalized, statewide model, yields not by LCC) 
Baseline 
assumptions 
Acres (XIO^ ) 
Year 
1980 1990 2000 2010 2020 
1. TD/TY 4,710 6,518 7,661 8,917 9,809 
2. TD/LY 1,475 3,788 5,181 6,641 7,657 
3. HD/TY 2,407 3,481 3,918 4,277 4,284 
4. HD/LY -1,188 311 912 1,358 1,370 
= trend crop requirements; HD = high trend crop requirements; 
TY = trend yields; and LY = low trend yields. 
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range from highest to lowest, respectively, for the following four 
combinations of baseline projections: 
1. trend crop requirements and trend yields, 
2. trend crop requirements and low trend yields, 
3. high trend crop requirements and trend yields, and 
4. high trend crop requirements and low trend yields. 
The above solutions on an aggregated statewide basis can be 
related to solutions of minimum average state crop yields which are 
necessary to meet baseline cropland resource availabilities. The 
statewide solutions can also be related to solutions of maximum state­
wide crop requirements that can be fulfilled by projected average 
state crop yields. 
The minimum average state crop yields necessary to meet projected 
cropland resource availabilities are solved for in the following 
manner: Let TA = total statewide cropland acres available for the 
year of projection. Let (i = 1-5) = total statewide crop require­
ments for the i-th crop for the year of projection. Let (i = 1-5) = 
projected average state crop yield for the i-th crop for the year of 
projection. Let AR^  (i = 1-5) = total cropland acres remaining after 
the statewide crop requirements for the i-th crop have been fulfilled 
for the year of projection. Thus, we have the following relationships: 
TA = = AR 
Y, 
(4.1) 
(4.2) 
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AR. - = AR^  (4.3) 
3^ 
D, 
ARo - — = AR, (4.4) 
5^ AR, - — = AR (4.5) 
Setting AR^  equal to zero in equation 4.5, substituting equations 4.1, 
4.2, 4.3, and 4.4 into equation 4.5, and multiplying each projected 
average state crop yield by the same constant K, we have the follow­
ing equation: 
TA - : : %  ^= 0 (4.6) fl__ 
°3 
_   
A 
KYi A A 5^ 
Solving for K, we have; 
K = 
V V y V V 
L"1 2 3^ 4 "5. (4.7) 
TA 
The constant K is multiplied times each projected average state 
crop yield to solve for minimum average state crop yields necessary 
to meet projected cropland resource availabilities. The projected 
average state crop yields are all reduced or increased by the solved-
for constant K for each year of projection for each of the four 
different combinations of baseline projections. Maximum statewide 
crop requirements that can be fulfilled by projected average state 
crop yields are solved for by multiplying 1/K times the projected 
statewide crop requiremencs. The projected statewide crop requirements 
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are all reduced or increased by the solved-for constant 1/K for each 
year of projection and for each of the four different combinations 
of baseline projections. There are four different solutions for each 
of the four different combinations of baseline projections. Solutions 
are sensitive to assumptions behind the derivation procedure. The 
solutions are highly related to the projected statewide crop require­
ments and projected average state crop yields used to derive them. 
An example of a solution in Table 4.62 follows below. For the 
1980 high trend crop requirements and low trend yields baseline pro­
jections to meet baseline cropland resource availabilities, average 
state com yields would have to be greater than or equal to 111.5 
bushels per acre (compared to 106.6 bushels per acre projected); 
average state soybean yields would have to be greater than or equal 
to 34.0 bushels per acre (compared to 32.5 bushels per acre projected); 
average state com silage yields would have to be greater than or 
equal to 15.4 tons per acre (compared to 14.7 tons per acre projected); 
average state oats yields would have to be greater than or equal to 
53.0 bushels per acre (compared to 50.7 bushels per acre projected); 
and average state hay yields would have to be greater than or equal 
to 3.2 tons per acre (compared to 3.1 tons per acre projected). 
b. Regionalized baseline projections This subsection 
summarizes the regionalized Iowa land use projection model solutions 
utilizing regional crop yields by LCC. For the trend crop require­
ments and trend yields combination of baseline projections, every 
region has a surplus of cropland acres for every year of projection 
except region 5, which has a projected deficit of 48,397 acres in 
Table 4.62. Minimum average state crop yields necessary to fulfill baseline cropland resource 
availabilities and maximum state crop requirements that can be fulfilled by projected 
average state crop yields 
Crop and Minimum yields Maximum crop requirements (XlO^ ) 
baseline Year Year 
assumptions 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020 
Corn 
1. TD/TY 100.5 111.0 122.2 130.2 138.6 1,595 1,883 2,163 2,447 2,723 
?.. TD/LY 100.6 111.4 122.9 131.1 139.8 1,386 1,652 1,904 2,155 2,396 
3. IID/TY 111.3 128.3 147.4 166.2 187.2 1,525 1,801 2,073 2,352 2,626 
4. 11I)/LY 111.5 128.8 148.3 167.4 188.8 1,324 1,579 1,823 2,070 2,310 
Soybeans 
1. TD/TY 30.9 32.4 34.4 35.5 37.0 292 353 415 475 534 
2. TD/LY 30.7 32.0 33.9 34.9 36.3 254 309 366 418 470 
3. HD/TY 34.2 37.5 41.4 45.4 49.9 321 383 446 501 555 
4. IID/LY 34.0 37.1 40.9 44.6 49.0 279 336 392 441 488 
Silage 
1. TD/TY 14.1 14.9 15.8 16.4 17.1 11 14 16 19 21 
?.. TD/LY 13.9 14.6 15.4 16.0 16.6 9 12 14 16 19 
3. HD/TY 15.6 17.2 19.1 21.0 23.1 10 13 16 18 21 
4. IID/LY 15.4 16.9 18.6 20.4 22.4 9 11 14 16 19 
Oats 
1. TD/TY 51.4 53.7 56.8 58.6 60.9 87 75 62 52 43 
2. TD/LY 47.9 49.9 52.6 54.0 55.9 76 66 55 46 37 
3. HD/TY 56.9 62.1 68.5 74.9 82.3 87 75 63 54 44 
4. HD/LY 53.0 57.7 63.4 69.0 75.5 75 66 56 47 39 
Hay 
1. TD/TY 2.8 3.0 3.2 3.3 3.5 9 11 13 15 16 
2. TD/LY 2.9 3.1 3.4 3.5 3.7 8 10 11 13 14 
3. HD/TY 3.1 3.4 3.9 4.3 4.8 9 11 13 15 17 
4. HD/LY 3.2 3.6 4.1 4.5 5.0 8 9 11 13 15 
T^D = trend crop requirements; IID = high trend crop requirements; TY = trend yields; and LY = 
low trend yields. 
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1980 (Table 4.63). Region 5 has one of the highest historical regional 
crop shares for com and soybeans of any region in the state. For 
1980, projected crop yields have not caught up with the large pro­
jected crop requirements for this region, indicating the region is 
presently producing agricultural commodities at near land resource 
use capacity. 
For the trend crop requirements and low trend yields combination 
of baseline projections, regions 2, 3, 4, 5, 6, 9, 11, 12, 13, 15, and 
16 have deficit cropland acres for 1980; regions 3, 5, and 9 have 
deficit cropland acres for 1990; regions 5 and 9 have deficit cropland 
acres for 2000; and region 5 has deficit cropland acres for 2010 (Table 
4.64). For 2020 under this combination of baseline projections, all 
regions have a surplus of cropland acres. Region 9 is a relatively 
high nonagriculturally oriented region with 12.3 percent of its total 
surface area in nonagri cultural land uses in 1970 and a projected 20.7 
percent of its total surface area in nonagricultural land uses by 2020. 
For both 1970 and 2020, this is the highest percentage in nonagri­
cultural land uses for any region (Table 4.39). 
For the high trend crop requirements and trend yields combination 
of baseline projections, regions 3, 5, and 9 have deficit cropland 
acres for 1980, and regions 5 and 9 have deficit cropland acres for 
1990, 2000, 2010, and 2020 (Table 4.65). All the other regions, for 
all the projected years, have a surplus of cropland acres. Region 3 
is similar to region 5 in that it has one of the highest historical 
regional crop shares for com and soybeans of any region in the state. 
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Table 4.53. Regional surplus or deficit cropland acres remaining 
after projected baseline crop requirements are fulfilled 
(Model: Baseline (1), trend crop requirements and trend 
yields) 
Year 
Region 1980 1990 2000 2010 2020 
(acres) 
1 589,264 673,833 729,666 783,537 821,870 
2 339,782 518,655 631,522 761,940 854,752 
3 302,181 488,942 608,045 743,956 840,399 
4 405,839 530,177 608,331 689,978 745,189 
5 -48,397 116,831 210,910 320,143 401,848 
6 243,410 334,081 393,319 453,622 494,972 
7 368,948 480,346 549,807 626,889 680,148 
8 444,462 530,436 582,361 638,069 674,514 
9 31,247 60,115 72,880 86,299 94,203 
10 513,201 619,098 686,554 756,848 805,258 
11 348,874 489,358 572,400 666,530 731,990 
12 361,295 497,398 579,076 666,465 727,274 
13 682,238 843,578 945,445 1,049,377 1,116,770 
14 527,115 608,899 658,779 709,690 744,494 
15 402,733 521,690 594,769 672,879 728,704 
16 146,438 192,013 221,430 253,629 276,319 
State 
total 5,658,630 7,505,450 8,645,294 9,879,851 10,738,704 
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Table 4.64. Regional surplus or deficit cropland acres remaining after 
projected baseline crop requirements are fulfilled (Model: 
Baseline (2), trend crop requirements and low trend yields) 
Year 
Region 1980 1990 2000 2010 2020 
(acres) 
1 308,097 459,283 552,106 633,338 689,941 
2 -259,919 45,115 233,367 409,776 532,423 
3 -438,584 -86,768 143,088 335,831 469,470 
4 -32,673 202,393 344,376 460,399 537,907 
5 -592,932 -353,299 -212,965 -58,751 67,193 
6 -61,993 131,952 217,558 302,169 359,716 
7 14,882 207,982 316,156 423,424 496,419 
8 200,200 343,283 425,126 504,630 554,366 
9 -64,581 -27,353 -6,534 22,323 40,089 
10 171,512 369,478 478,750 577,429 643,086 
11 -190,203 28,185 235,609 376,990 473,395 
12 -90,630 176,056 306,264 434,407 522,327 
13 -22,447 368,004 550,563 716,269 828,354 
14 220,080 401,052 490,211 570,469 623,501 
15 -116,314 137,365 300,497 438,690 518,259 
16 -45,835 43,185 102,839 152,061 185,599 
State 
total -1,001,340 2,445,913 4,477,011 6,299,454 7,542,045 
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Table 4.65. Regional surplus or deficit cropland acres remaining after 
projected baseline crop requirements are fulfilled (Model: 
Baseline (3), high trend crop requirements and trend yields) 
Year 
Region 1980 1990 2000 2010 2020 
(acres) 
1 521,056 578,549 604,289 622,829 623,867 
2 70,639 193,502 237,033 276,814 283,278 
3 -3,621 138,926 180,910 221,077 222,536 
4 252,990 343,024 378,418 403,640 405,574 
5 -327,394 -250,575 -225,945 -195,408 -193,303 
6 135,683 188,199 212,013 228,699 228,793 
7 242,382 312,474 341,126 363,333 364,777 
8 370,163 418,628 442,482 453,523 447,050 
9 -15,318 -7,374 -7,772 -9,208 -17,043 
10 393,446 458,664 484,981 502,216 497,406 
11 95,033 195,950 226,673 250,205 243,408 
12 201,766 287,778 324,029 352,928 356,862 
13 518,624 622,397 668,808 703,234 707,753 
14 442,748 498,981 525,043 544,777 549,310 
15 211,077 307,827 342,736 373,847 376,932 
16 70,496 100,509 109,282 118,027 116,555 
State 
total 3,179,770 4,387,459 4,844,106 5,210,533 5,213,755 
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But, under baseline assumptions, region 3 has a half million more 
acres of available cropland than region 5 in 1970. 
For the high trend crop requirements and the low trend yields 
combination of baseline projections, regions 2, 3, 4, 5, 6, 7, 9, 10, 
11, 12, 13, 15, and 16 have deficit cropland acres for 1980; regions 
2, 3, 4, 5, 6, 7, 9, 11, 12, 13, 15, and 16 have deficit cropland 
acres for 1990; regions 2, 3, 4, 5, 6, 9, 11, 12, 15, and 16 have 
deficit cropland acres for 2000; regions 2, 3, 5, 5, 9, 11, 12, 15, 
and 16 have deficit cropland acres for 2010; and regions 2, 3, 5, 6, 
9, 11, 15, and 16 have deficit cropland acres for 2020 (Table 4.66). 
These results demonstrate that the baseline high trend crop 
requirements and low trend yields projections are by far the most 
demanding in terms of regional cropland acreage absorption of the four 
baseline combinations of projections. Under this combination of base­
line assumptions, the sum of the individual excess or deficit regional 
cropland acres for the 16 regions is negative for 1980, 1990, and 2000, 
and is positive for 2010 and 2020. 
The sum of individual excess or deficit regional cropland acres 
for the 16 regions does not equal the solved-for statewide excess or 
deficit cropland acres under the nonregionalized model (using average 
statewide crop yields, not by individual LCC). This is due to different 
crop yield assumptions used in the statewide model and the regionalized 
model. Trend yields under the regionalized model result in greater 
total surplus acres than under the statewide model. This is because 
each region has greater than average statewide crop yields (due to 
using high productivity land first). This is evident: since there 
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Table 4.66. Regional surplus or deficit cropland acres remaining after 
projected baseline crop requirements are fulfilled (Model: 
Baseline (4), high trend crop requirements and low trend 
yields) 
Year 
Region 1980 1990 2000 2010 2020 
(acres) 
1 216,008 335,928 393,642 433,368 446,431 
2 -595,810 -390,693 -305,004 -236,024 -204,477 
3 -779,896 -549,148 -443,178 -370,228 -348,394 
4 -207,532 -66,015 -5,379 65,844 83,302 
5 -935,588 -773,910 -707,757 -649,016 -633,030 
6 -158,904 -92,177 -53,613 -22,433 -15,539 
7 -152,584 -17,299 59,916 103,613 116,456 
8 79,226 197,001 253,169 277,263 278,092 
9 -115,712 -92,610 -85,835 -81,988 -87,260 
10 -58,672 140,482 217,626 259,030 263,980 
11 -492,115 -331,231 -238,682 -192,086 -191,988 
12 -285,317 -121,556 -59,623 -4,666 30,734 
13 -213,846 -2,480 160,678 265,117 301,898 
14 49,472 230,830 309,306 356,454 373,046 
15 -285,089 -162,438 -95,259 -46,212 -29,390 
16 -136,077 -76,472 -58,292 -40,937 -38,146 
State 
total -4,072,436 -1,771,788 -658,285 117,099 345,715 
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is less of a discrepancy between the statewide and regional model with 
respect to the statewide surplus or deficit cropland acres under the 
high trend crop requirements and trend yields projections than between 
the statewide and regional model with respect to trend crop requirements 
and trend yields projections. Under the high trend crop requirements, 
the model has to use the lower productivity land in addition to the 
higher productivity land. Low trend yields under the regionalized 
model result in less surplus acres than under the statewide model, 
because low trend yields under the regionalized model are lowered an 
additional two standard regional deviations. 
For the near-term 1980 projections, the baseline regionalized 
model is more sensitive (with respect to changing a regional outcome 
in terms of surplus or deficit acres) to the ranges of projected yield 
combinations than to the ranges of projected crop requirements (Table 
4.67). For the medium-term 2000 projections, the model is equally 
sensitive to the ranges of projected yield combinations and to the 
ranges of projected crop requirements. Finally, for the long-term 
2020 projections, the model is slightly more sensitive to the ranges 
of projected crop requirements than to the ranges of projected yield 
combinations. 
In summary, the baseline projections indicate that Iowa cropland 
resource use capacity can fulfill baseline cropland requirements for 
trend yields, but not for low trend yields, in the near term (Figure 
4.1). In the medium term, the baseline projections indicate that Iowa 
cropland resource use capacity can fulfill baseline crop requirements 
for three of the four combinations of baseline projections, but not 
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Table 4.57. Number of regions with baseline projections of deficit 
cropland acres 
Baseline Year 
assumption® 1980 1990 2000 2010 2020 
(number of regions) 
1. TD/TY 
2. HD/TY 
1 
3^ 
0 
2 f > 
0 
2, 
0 
2 f 
0 
2. 
3. TD/LY 
4. HD/LY 
11 3 
10. : f 0 8j 
Change in number of 
regions with deficit 
cropland acres as a 
result of changing 
crop requirement 
assumption 4 11 10 10 10 
1. TD/TY 
2. TD/LY 
1 
11, 
0 
3, f 
0 
2, 
0 
1, / 
0 
0. 
3. HD/TY 
4. HD/LY 
3 1 2 
isi 12, 
2j 2 
101 9, f 
2 
8,. 
Change in number of 
regions with deficit 
cropland acres as a 
result of changing 
yield assumptions 20 13 10 8 6 
= trend crop requirements ; HD = high trend crop requirements ; 
TY = trend yields; and LY = low trend yields-
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for the high trend crop requirements and low trend yields combination 
of alternative baseline projections. For the long term, the baseline 
projections indicate that Iowa cropland resource capacity can fulfill 
baseline cropland requirements for all four combinations of baseline 
projections. 
2 .  Formulation of alternative projections and regionalized empirical 
results 
Alternative projections to the baseline projections are developed 
for projecting Iowa's agricultural land resource use capacity to meet 
the projected ranges of food and fiber needs under differing assump­
tions. These alternative projections include differing assumptions 
of one, agricultural quantity and quality land resource use; two, non-
agricultural quantity and quality needs; and three, restraints on agri­
cultural land resource qualities that might be imposed to protect the 
environment. 
This subsection formulates nine alternative sets of projections 
to the baseline projections. Each of the nine alternative sets of 
projections has four combinations of projected yields and crop require­
ments. These combinations correspond to the four combinations of base­
line projections for each year of projection. The four combinations 
of alternative projections for each of the nine alternative sets of 
projections are compared to the corresponding four combinations of 
baseline projections on a regional basis. In the next subsection, 
IV.D.3, the alternative projections are summarized on a statewide basis 
and are compared with corresponding statewide summarized baseline pro­
jections. 
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a. Commercial forest and pasture conversion to cropland alterna­
tive projections _a Future additions to Iowa cropland resources 
will result from flood control and drainage of present and potential 
cropland and from agricultural land use conversion to cropland.^ Addi­
tions to cropland resulting from the development of irrigation are 
assumed to be minor in Iowa. 
Currently available data give little information about the potential 
for additional Iowa agricultural land being developed and used as crop­
land. An expansion of the cropland base would most likely come from 
present agricultural noncropland LCC I and II. In general, LCC I and 
II lands are considered very good for crops. Class III land is 
considered fair, and LCC IV acceptable if under special management 
(167, p. 8). Soils in LCC III have limitations for cultivation. When 
the land is tilled, conservation practices are more difficult to apply 
and maintain than with LCC II land. Limitations affect, one, the 
amount of clear cultivation practicable; two, timing of planting, 
tillage, and harvesting; and three, choice of crops. Class IV land 
has severe limitations for both choice of crops and for latitude of 
management. Its yields may be low, relative to inputs, and be fit 
only for intermittent cultivation. 
The CNI data on acres of land in LCC I and II, commercial forest 
and pasture and range, may overstate the land actually available for 
^lowa cropland presently being used may not be adequately drained. 
It is estimated that 1.2 million acres of the 7.8 million acres in 23 
north central Iowa counties are inadequately drained of surplus 
moisture (26). Adequate drainage of this land may require public 
formation of drainage districts that stretch across county lines and 
follow watersheds. 
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future crop production. The CNI data on this land do not indicate 
the extent to which they may have limitations due to ownership patterns, 
plot size, sunk costs for other high value uses, and legal constraints. 
An undetermined amount of land is held in relatively small owner­
ship units, reflecting historical settlement and farm organization 
patterns. Some LCC I and II noncropland is in small tracts surrounded 
by poorer quality land. 
Potential cropland requires some type of development before it 
can be converted to cropland. For example, wet soils may need small-
scale private investment drainage works such as tiling or surface 
drains; some may require major public works to improve outflow of 
water from a large area. 
An important factor in land conversion to cropland is individual 
expectation of future cost-price relationships. Landowners must 
expect crop production to be profitable for a number of years before 
landowners make investments in drainage or clearing. Conversion of 
land to cropland will likely be phased over extended periods of time, 
even with continuing favorable cost-price relationships. Lack of 
capital may slow development plans. Large-scale drainage projects 
mean planning and evaluation and usually legislative action for 
public financing. This process requires changes in public policy and 
also often involves many years. 
Shifts of pasture and range land uses to cropland uses may be 
both economically and ecologically unwise. Yields on such lands may 
not equal the average long-term yields on presently cropped areas. 
Increased soil erosion may also occur on such lands. With respect 
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to the possible increase of cropland at the expense of pasture and 
range. Long (95, p. 253) views the decision between the cultivation 
of crops for intensive feeding, or investing in better yields from our 
grasslands to increase carrying capacity as a major factor in increas­
ing the world's meat supply. 
It is also economically and ecologically questionable whether 
present forest land should be sacrificed to future crop production. 
Increased soil erosion may occur once forest cover is removed from 
fragile soils. A 1974 U.S. Department of Agriculture Forest Service 
survey of Iowa's woodlands shows that Iowa's commercial forest^ land 
base has declined 44 percent since the previous survey in 1954 (168, 
p. 1). Although area statistics from this 1974 survey cannot be 
compared directly to the 1954 survey because of changes in definitions 
and survey techniques, it is apparent that Iowa's commercial forest 
land base has declined. Most of the loss in forest land can be 
attributed to clearing for pasture and crops (107). This decline in 
commercial forest land is a significant problem in a state where 
total forest land constitutes approximately 5 percent of the total 
land area. 
While the national 50 state average is about 2.26 acres of total 
forest land per capita, Iowa total forest land per capita amounts to 
^Commercial forest land for the 1974 survey is defined as forest 
land producing or capable of producing crops of industrial wood and 
at least 16.7 percent stocked by forest trees of any size (168, p. 3). 
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only .67 acres.^ And in terms of publicly owned forest land that is 
readily available for public recreation land use, lowans have only 
.01 acres per person compared with a national average of about .67 
2 
acres of public forest land per person. Thus, if lowans are to enjoy 
the benefits of forest recreation that are normally available to other 
Americans, a major Iowa public forest acquisition program will be 
needed. 
All the above factors make projections of land use conversion to 
cropland and cropland drainage difficult. For this reason, cropland 
conversion is considered as an alternative projection and not a base­
line projection. No projections are made for increases in productivity 
due to drainage of present cropland. 
Alternative projections a assumes that portions of LCC I, lie, 
and IIw pasture and range, and LCC I and lie commercial forest will 
be converted to cropland over the projection period. It is assumed 
that one-half the acreage in these designated soil classes will be 
available for conversion to cropland between 1970 and 2020, and that 
10 percent of the 1970 base will be converted to cropland for each 
^2 25 = 462 X 10^ acres of CNI U.S. total forest land (178, p. 5) 
204 X 10^ 1970 U.S. 50 st^tc population 
_ 1.9 X 10^ acres of CNI Iowa total forest land 
• ~ "r' ' 
2.8 X 10 1970 Iowa population 
2 This assumes an average U.S. public ownership of 30 percent of 
total forest land and a 2 percent average Iowa public ownership of 
total forest land (74, p. 24). 
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of the five 10-year periods from 1970 to 2020.^ This assumption adds 
152,148 acres to statewide LCC I and II cropland each 10-year period 
from 1970 to 2020. Under alternative projections _a, the loss of 
cropland to nonagricultural land uses is approximately offset by the 
conversion of commercial forest and pasture to cropland on a state­
wide basis. Alternative projections a estimate that 760,740 acres of 
agricultural land could be converted to cropland between 1970 and 2020 
in Iowa. This is compared with a projected 777,906 acres of cropland 
lost to nonagricultural land uses between 1970 and 2020 in Iowa under 
baseline projections. 
For the trend crop requirements and trend yields combination of 
alternative projections a, there is no change in any of the 16 regions 
having a net surplus or deficit of cropland acres from comparable 
2 baseline projections. For the trend crop requirements and low trend 
yields combination of alternative projections a, the only change in 
any of the 16 regions having a net surplus or deficit of cropland 
acres from comparable baseline projections is that region 9 has a 
surplus of 1,297 acres in 2000. For the high trend crop requirements 
and trend yields combination of alternative projections a, the only 
change in the 16 regions having a net surplus or deficit of cropland 
^ven after projected nonagricultural land uses for each projected 
period are taken from LCC I, lie, and IIw pasture and range, and LCC I 
and lie commercial forest in each region, there is still at least 50 
percent of the 1970 base land in these land use categories existing 
in 2020 in each region. 
2 Tables listing the regional breakdown of surplus or deficit acres 
remaining for alternative projections are not presented due to space 
limitations, but are available on request from the Department of 
Economics, Iowa State University. 
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acres from comparable baseline projections is that region 9 has a 
surplus of 2,831 acres in 2010. For the high trend crop requirements 
and low trend yields combination of alternative projections a, the 
following regional changes occur: region 7 has a surplus of 16,055 
acres in 1990, region 13 has a surplus of 56,577 acres in 1990, region 
4 has a surplus of 35,575 acres in 2000, region 6 has a surplus of 
25,348 acres in 2010, region 12 has a surplus of 65,135 acres in 2010, 
region 15 has a surplus of 61,882 acres in 2010, region 6 has a surplus 
of 61,604 acres in 2020, and region 15 has a surplus of 116,399 acres 
in 2020. 
b. Other land in farms conversion to cropland alternative 
projections b Future additions to Iowa cropland resources may-
result from conversion of agricultural land that is presently used 
for farm roads, farm living space, farm family gardens, farm build­
ings, corrals, fence rows, etc., to cropland. Currently available 
data again give little information about this potential for addi­
tional Iowa cropland. 
As the farm population decreases, as farm families shift residences 
off the farm, and as the average size of Iowa farms increases, the 
space requirements for "other land in farms" will decline. 
Between 1958 and 1968, there was a decline of 40,000 Iowa farms, 
with the average size of farms increasing 47 acres, from 184 to 231 
acres. Between 1966 and 1976, there was a decline of 20,000 Iowa 
farms, with the average size of farms increasing 30 acres, from 223 
to 253 acres (147). 
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Alternative projections b assumes a decline of 20,000 Iowa farms 
for each of the five 10-year projection periods (1970 to 1980, 1980 
to 1990, 1990 to 2000, 2000 to 2010, and 2010 to 2020). Thus, it 
is projected that the number of Iowa farms will fall from 145,000 
farms in 1970 to 45,000 farms in 2020. It is assumed that, on the 
average, a maximum of four additional acres of cropland will be avail­
able from the loss of each average farm. This assumption adds 80,000 
acres of statewide cropland each 10-year period from 1970 to 2020, 
or 400,000 acres of cropland between 1970 and 2020. This projected 
80,000 acres each 10-year period is allocated to the 16 regions 
according to the proportion of the region's "other land in farms" 
LCC I, lie, and IIw land to the total statewide "other land in farms" 
LCC I, lie, and IIw land for 1970. 
For the trend crop requirements and trend yields combination of 
alternative projections _b, there is no change in any of the 16 regions 
having a net surplus or deficit of cropland acres from comparable 
baseline projections. For the trend crop requirements and low trend 
yields combination of alternative projections b, there is also no 
change in any of the 16 regions having a net surplus or deficit of 
cropland acres from comparable baseline projections. For the high 
trend crop requirements and trend yields combination of alternative 
projections b, che only change in the 16 regions having a net surplus 
or deficit of cropland acres from comparable baseline projections is 
that region 3 has a surplus of 16,732 acres in 1980. For the high 
trend crop requirements and low trend yields combination of alternative 
projections the following regional changes occur: region 13 has a 
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surplus of 19,116 acres in 1990, region 4 has a surplus of 20,381 
acres in 2000, region 12 has a surplus of 42,105 acres in 2010, and 
region 6 has a surplus of 6,901 acres in 2020. 
c. Commercial forest, pasture, and other land in farms conversion 
to cropland alternative projections _c Alternative projections _c 
combines simultaneously the assumptions of alternative projections a 
and alternative projections b. Alternative projections _c allows the 
maximum amount of land conversion to cropland under any of the alterna­
tive projections. This set of projections allows for a maximum avail­
able cropland resource base. The only change in any of the 16 regions 
having a net surplus or deficit of cropland acres from individual 
comparable alternative projections a and alternative projections b 
is that region 9 has a surplus of 8,560 acres in 2000 and region 9 
has a surplus of 10,104 acres in 2020 for the high trend crop require­
ments and low trend yields combination of alternative projections _c. 
d. Fragile cropland restraints alternative projections _d 
Alternative projections d measures the impact on Iowa cropland resource 
use capacity of fragile cropland removed from production. Alternative 
projections _d reflects a public policy alternative to improve the 
quality of the environment by removing cropland from production that 
has detrimental effects on the quality of water, air, vegetative cover, 
and wildlife when subjected to agricultural uses.^ 
future land use shifts from cropland to pasture and woodland 
will undoubtedly occur. This will most likely occur primarily in 
ICC V, VI, and VII. Though this scenario is not incorporated in the 
baseline projections, some of its impact on Iowa's cropland resource 
use capacity is implicitly included in alternative projections _d. 
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Fragile lands for alternative projections d are defined as LCC 
IV, V, VI, and VII cropland. Alternative projections d assumes that 
all fragile croplands are permanently removed from crop production 
between 1970 and 1980. 
For the trend crop requirements and trend yields combination of 
alternative projections _d, the only change in any of the 16 regions 
having a net surplus or deficit of cropland acres from comparable 
baseline projections is that regjon 9 has a deficit of 10,264 acres 
in 1980. For the trend crop requirements and low trend yields 
combination of alternative projections _d, the following regional 
changes occur: region 7 has a deficit of 22,962 acres in 1980, region 8 
has a deficit of 25,797 acres in 1980, region 10 has a deficit of 
42,158 acres in 1980, region 14 has a deficit of 71,618 acres in 1980, 
region 11 has a deficit of 117,286 acres in 1990, region 15 has a 
deficit of 143,239 acres in 1990, region 16 has a deficit of 13,174 
acres in 1990, region 15 has a deficit of 9,164 acres in 2000, region 9 
has a deficit of 16,672 acres in 2010, and region 9 has a deficit of 
2,482 acres in 2020. For the high trend crop requirements and trend 
yields combination of alternative projections _d, the following regional 
changes occur: region 11 has a deficit of 86,105 acres in 1980, 
region 15 has a deficit of 84,091 acres in 1980, region 11 has a 
deficit of 6,093 acres in 1990, and region 15 has a deficit of 4,249 
acres in 1990. For the high trend crop requirements and low trend 
yields combination of alternative projections _d, the following regional 
changes occur: region 8 has a deficit of 121,646 acres in 1980, 
region 14 has a deficit of 197,301 acres in 1980, region 8 has a 
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deficit of 27,449 acres in 1990, region 10 has a deficit of 55,970 
acres in 1990, region 14 has a deficit of 62,077 acres in 1990, region 
10 has a deficit of 4,079 acres in 2000, region 13 has a deficit of 
78,466 acres in 2000, region 4 has a deficit of 77,211 acres in 2010, 
region 4 has a deficit of 63,011 acres in 2020, and region 12 has a 
deficit of 79,253 acres in 2020. 
e. Prime cropland preservation alternative projections e 
Alternative projections _e measures the impact on Iowa cropland resource 
use capacity of the public policy alternative of preserving highly 
productive cropland from nonagricultural land use conversion. Argu­
ments developed in Chapter II provide possible theoretical justifica­
tions for such a public policy on a parcel by parcel basis. Alterna­
tive projections _e analyzes the effect of a general statewide prime 
agricultural cropland preservation policy on Iowa cropland resource 
use capacity. 
Prime cropland for alternative projections e is defined as LCC 
I, II, and III cropland. Alternative projections _e assumes that 
nonagri cultural land uses do not absorb any LCC I, II, and III crop­
land from 1980 to 2020. Alternative projections e assumes urban land 
uses and airport land uses come out of LCC IV, V, VI, and VII cropland 
proportional to the amounts of cropland existing in each respective 
LCC. Rural highway and extraction land uses are assumed to come out 
of cropland and pasture proportional to the amount of land existing 
in each respective lane use, and out of LCC IV, V, VI, and VII propor­
tional to the amount of land existing in each respective LCC within 
each land use. Public recreation and private recreation land uses 
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come out of LCC IV, V, VI, and VII cropland, pasture, and commercial 
forest proportional to the amount of land existing in each respective 
LCC within each land use.^ 
For the trend crop requirements and trend yields combination of 
alternative projections _e, there is no change in any of the 16 regions 
having a net surplus or deficit of cropland acres from comparable 
baseline projections. For the trend crop requirements and low trend 
yields combination of alternative projections _e, again, there is no 
change in any of the 15 regions having a net surplus or deficit of 
cropland acres from comparable baseline projections. For the high 
trend crop requirements and trend yields combination of alternative 
projections _e, region 9 has a surplus of 795 acres in 2010. For the 
high trend crop requirements and low trend yields combination of 
alternative projections _e, region 13 has a surplus of 2,232 acres in 
1990, region 4 has a surplus of 5,411 acres in 2000, and region 12 
has a surplus of 11,261 acres in 2010. 
f. Accelerated nonagricultural land absorption alternative 
projections f Alternative projections _f measures the impact on 
Iowa cropland resource use capacity of accelerated nonagricultural 
land absorption over baseline projections. Alternative projections _f 
Region 5 does not have enough LCC IV, V, VI, and VII cropland 
to meet the above assumptions in 2010 and 2020. In 2010 and 2020, 
some region 5 LCC IIIw cropland is absorbed by nonagricultural land 
uses. For all 16 regions, there is sufficient LCC IV, V, VI, and 
VII pasture to meet the above assumptions. 
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analyzes the sensitivity of nonagricultural land absorption projections 
on Iowa cropland resource use capacity. 
Baseline projections of nonagricultural land absorption may under­
state the impact on Iowa cropland resource use capacity. For example, 
between 1970 and 1980, this study projects that urban land uses 
absorb 98,644 acres. The upper bound on the 95 percent confidence 
interval for this projection is 132,952 acres. This is 35 percent 
greater acreage absorption than the baseline projections. Changes in 
Iowa's future population profile may lead to increases in urban land 
absorption per capita with actual urban land absorption per capita 
exceeding projected baseline absorption. Baseline projections of 
urban land absorption may be conservative if there are significant 
changes in population distribution from metropolitan to non-metropolitan 
Iowa. Also, the projected baseline quantities of nonagricultural land 
absorption do not include any direct estimates for land that is removed 
from agriculture and left idle in anticipation of future nonagricultural 
use, nor do the baseline projections include any estimates of under­
used agricultural land as the result of anticipated future urban land 
use. Baseline projections of public recreation land absorption are 
conservative if there are substantial increases in public funds 
appropriated for the acquisition of public recreation land. Also, 
Iowa extraction land use baseline projections may be conservative if 
it is found that there is sufficient recoverable coal of suitable 
quality in Iowa to support a mining industry and that economic condi­
tions change zo allow mining Iowa coal to be profitable. 
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All the above future possibilities would make the baseline non-
agricultural land absorption projections conservative. Accelerated 
nonagricultural land absorption alternative projections _f are defined 
as two times the projected baseline quantities of nonagricultural 
land absorption. Alternative projections _f are implemented for each 
of the four 10-year projection periods: 1980 to 1990, 1990 to 2000, 
2000 to 2010, and 2010 to 2020. 
For the trend crop requirements and trend yields combination of 
alternative projections _f, there are no changes in any of the 16 
regions having a net surplus or deficit of cropland acres from 
comparable baseline projections. For the trend crop requirements 
and low trend yields combination of alternative projections _f, the 
only change in any of the 16 regions having a net surplus or deficit 
of cropland acres from comparable baseline projections is that region 
9 has a deficit of 13,902 acres in 2010 and a deficit of 9,784 acres 
in 2020. For the high trend crop requirements and trend yields combina­
tion of alternative projections _f, there are no changes in any of the 
16 regions having a net surplus or deficit of cropland acres from 
comparable baseline projections. For the high trend crop requirements 
and low trend yields combination of alternative projections _f, the only 
change in the 16 regions having a net surplus or deficit of cropland 
acres from comparable baseline projections is that region 12 has a 
deficit of 21,118 acres in 2020. 
g. Fragile cropland restraints and accelerated nonagricultural 
land absorption alternative projections _g Alternative projections 
combines simultaneously the assumptions of alternative projections _d 
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and alternative projections _f. Alternative projections ^  assumes the 
most demanding set of alternative projections in terms of Iowa cropland 
resource use capacity. This set of alternative projections assumes 
fragile cropland is removed from production, accelerated baseline non-
agricultural land absorption, and no allowance for land conversion to 
cropland. 
For the trend crop requirements and trend yields combination of 
alternative projections there are no changes in any of the 16 regions 
having a net surplus or deficit of cropland acres from individual 
comparable alternative projections _d and alternative projections _f. 
For the trend crop requirements and low trend yields combination of 
alternative projections region 2 has a deficit of 8,488 acres in 
1990 and region 11 has a deficit of 21,364 acres in 2000. For the 
high trend crop requirements and trend yields combination of alterna­
tive projections region 11 has a deficit of 29,096 acres in 2000 
and region 11 has a deficit of 25,447 acres in 2010. For the high 
trend crop requirements and low trend yields combination of alterna­
tive projections the following changes occur: region 7 has a 
deficit of 7,212 acres in 2000, region 8 has a deficit of 7,585 acres 
in 2000, region 14 has a deficit of 5,979 acres in 2000, region 7 has 
a deficit of 31,645 acres in 2010, region 10 has a deficit of 11,001 
acres in 2010, region 13 has a deficit of 28,908 acres in 2010, 
region 8 has a deficit of 4,722 acres in 2020, region 10 has a deficit 
of 18,391 acres in 2020, and region 13 has a deficit of 7,925 acres 
in 2020. 
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h. Commercial forest, pasture, and other land in farms conversion 
to cropland and prime cropland preservation alternative projections h 
Alternative projections h combines simultaneously the assumptions of 
alternative projections _c and alternative projections _e. Alternative 
projections h assumes the least demanding set of alternative pro­
jections in terms of Iowa cropland resource use capacity. This set 
of alternative projections assumes commercial forest and pasture 
conversion to cropland, other land in farms conversion to cropland, 
highly productive cropland preserved from nonagricultural land use 
conversion, fragile cropland not removed from production, and no 
accelerated baseline nonagricultural land absorption. 
For the trend crop requirements and trend yields combination of 
alternative projections h, no regional changes occur in any of the 16 
regions having a net surplus or deficit of cropland acres from 
individual comparable alternative projections and alternative projec­
tions _e. For the trend crop requirements and low trend yields combina­
tion of alternative projections h, no changes occur in any of the 16 
regions having a net surplus or deficit of cropland acres from 
individual comparable alternative projections _c and alternative pro­
jections _e. For the high trend crop requirements and trend yields 
combination of alternative projections h, region 9 has a surplus of 
7,133 acres in 1990. For the high trend crop requirements and low 
trend yields combination of alternative projections h, no changes 
occur in any of the 16 regions having a net surplus or deficit of 
cropland acres from individual comparable alternative projections _c 
and alternative projections _e. 
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i. Fragile cropland restraints and prime cropland preserva­
tion alternative projections _i Alternative projections _i combines 
simultaneously the assumptions of alternative projections _d and alterna­
tive projections e. Alternative projections _i assumes a combination of 
public policies that both improve the environment and conserve highly 
productive cropland. 
For all four of the crop requirements and yields combinations 
of alternative projections i, no changes occur in any of the 16 regions 
having a net surplus or deficit of cropland acres from individual 
comparable alternative projections _d and alternative projections _e. 
3. Summary of alternative projections and comparison with baseline 
projections 
This subsection summarizes statewide regional sums of surplus or 
deficit cropland acres under alternative projections. These statewide 
summaries of alternative projections are compared with corresponding 
calculations under baseline projections. Table 4.68 presents a compari­
son of the above acreage calculations. Figures 4.2, 4.3, 4.4, and 4.5 
graphically compare the results of the four combinations of baseline 
projections with the corresponding nine sets of alternative projec­
tions. 
For each year of projection and for each of the four combinations 
of baseline projections, the alternative projections and baseline 
projections are ranked: alternative projections h, alternative pro­
jections _c, alternative projections a, alternative projections b, 
alternative projections _f, alternative projections ±, alternative 
projections _d, and alternative projections _g, from highest to lowest. 
Table 4.68, Iowa statewide regional sums of surplus 
projections and alternative projections 
Projections 1980 1990 
Baseline 1 5,658,630 7,505,450 
Alternative a 5,826,296 7,829,493 
Alternative b 5,745,777 7,678,300 
Alternative c 5,914,770 7,999,923 
Alternative d 3,255,620 5,105,372 
Alternative e 5,658,630 7,525,112 
Alternative f 5,658,630 7,310,130 
Alternative g 3,255,620 4,910,056 
Alternative h 5,914,770 8,017,694 
Alternative i 3,255,620 5,125,035 
Baseline 2 -1,001,340 2,445,913 
Alternative a -830,216 2,830,418 
Alternative b -911,025 2,656,983 
Alternative c -740,183 3,020,890 
Alternative d -2,994,570 173,712 
Alternative e -1,001,340 2,514,671 
Alternative f -1,001,340 2,229,063 
Alternative g -2,994,570 -22,579 
Alternative h -740,183 3,069,062 
Alternative i -2,994,570 201,065 
Baseline 3 3,179,770 4,387,459 
Alternative a 3,368,392 4,730,324 
Alternative b 3,283,607 4,567,003 
Alternative c 3,466,989 4,906,028 
Alternative d 846,926 2,009,655 
Alternative e 3,179,770 4,420,814 
Alternative f 3,179,770 4,179,208 
Alternative g 846,926 1,808,556 
deficit cropland acres under baseline 
2000 
8.645.294 
9,121,286 
8,896,489 
9,371,535 
6,255,422 
8,665,449 
8,315,985 
5,936,325 
9,390,856 
6.439.295 
4,477,011 
4.981.683 
4.740.684 
5,247,705 
2,108,715 
4,517,409 
4,121,425 
1,771,402 
5,287,782 
2,300,777 
4,844,106 
5,348,162 
5,107,453 
5,613,023 
2,474,090 
4,884,439 
4,492,562 
2,138,766 
2010 
9,879,851 
10,507,936 
10,211,518 
10,839,603 
7,496,636 
9,902,007 
9,410,335 
7,044,046 
10,861,908 
7,809,537 
6,299,454 
6,952,045 
6,643,482 
7,295,642 
3,925,913 
6,343,755 
5,811,782 
3,460,102 
7,335,881 
4,251,284 
5,210,533 
5,874,425 
5,559,380 
6,222,041 
2,846,477 
5,262,365 
4,718,025 
2,372,284 
2020 
10,738,704 
11,523,796 
11,153,276 
11,938,370 
8,362,173 
10,754,695 
10,128,549 
7,775,735 
11,953,651 
8,796,289 
7,542,045 
8,354,254 
7,976,899 
8,778,807 
5,166,113 
7,577,449 
6,904,329 
4,563,585 
8,799,852 
5,619,043 
5,213,755 
6,037,530 
5,649,693 
6,470,175 
2,855,765 
5,268,626 
4,561,286 
2,241,792 
Table A.68, Continued 
Projections 1980 1990 2000 2010 2020 
Alternative h 3,466,989 4,936,931 5,651,984 6,267,316 6,516,538 
Alternative i 846,926 2,035,308 2,567,805 3,175,502 3,313,690 
Baseline 4 -4,072,436 -1,771,788 -658,285 117,099 345,715 
Alternative a -3,893,211 -1,389,106 -135,609 869,520 1,293,459 
Alternative b -3,984,088 -1,583,497 -376,157 497,602 794,084 
Alternative c -3,806,346 -1,194,853 125,386 1,280,871 1,787,940 
Alternative d -5,980,051 -3,711,440 -2,690,729 -1,943,857 -1,732,892 
Alternative e -4,072,436 -1,702,560 -564,125 240,090 482,988 
Alternative f -4,072,436 -1,969,537 -1,034,527 -394,476 -339,724 
Alternative g -5,980,051 -3,905,887 -3,017,207 -2,403,452 -2,335,569 
Alternative h -3,806,346 -1,133,407 212,716 1,410,699 1,911,894 
Alternative i -5,980,051 -3,693,127 -2,500,642 -1,613,635 -1,268,803 
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respectively, in terms of statewide surplus cropland acres. It is 
clear from this ranking that the alternative projections of cropland 
conversion have a greater impact on creating a statewide surplus of 
cropland acres over corresponding baseline projections than alterna­
tive projections of prime cropland preservation. It is also clear 
from this ranking that alternative projections of fragile cropland 
restraints have a greater impact on creating a statewide deficit of 
cropland acres over corresponding baseline projections than alterna­
tive projections of accelerated nonagricultural land absorption. 
For all nine of the trend crop requirements and trend yields 
combination of alternative projections, there are no changes in the 
statewide regional sums of surplus or deficit cropland acres having 
a net surplus or deficit of cropland acres from comparable regional 
sums of regionalized baseline projections. For the trend crop require­
ments and low trend yields combination of alternative projections, the 
only change in the statewide regional sums of surplus or deficit crop­
land acres having a net surplus or deficit of cropland acres from 
comparable regional sums of regionalized baseline projections is that 
alternative projections _g has a statewide deficit of 22,579 acres in 
1990. For all nine of the high trend crop requirements and trend 
yields combination of alternative projections, there are no changes in 
the statewide regional sums of surplus or deficit cropland acres having 
a net surplus or deficit of cropland acres from comparable regional 
sums of regionalized baseline projections. For the high trend crop 
requirements and low trend yields combination of alternative projec­
tions, the following changes occur in the statewide regional sums of 
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surplus or deficit cropland acres having a net surplus or deficit of 
cropland acres from comparable regional sums of regionalized baseline 
projections: alternative projections _c has a statewide surplus of 
125,386 acres in 2000, alternative projections h has a statewide surplus 
of 212,716 acres in 2000, alternative projections d has a statewide 
deficit of 1,943,857 acres in 2010, alternative projections _f has a 
statewide deficit of 394,476 acres in 2010, alternative projections _g 
has a statewide deficit of 2,403,452 acres in 2010, alternative pro­
jections i. has a statewide deficit of 1,613,635 acres in 2010, alter­
native projections _d has a statewide deficit of 1,732,892 acres in 
2020, alternative projections f has a statewide deficit of 339,724 
acres in 2020, alternative projections _g has a statewide deficit of 
2,335,569 acres in 2020, and alternative projections _i has a statewide 
deficit of 1,268,803 acres in 2020. It is apparent that the high trend 
crop requirements and low trend yields combination of baseline pro­
jections are the most sensitive to alternative projection assumptions 
of the four baseline combinations of projections in terms of changing 
a statewide net surplus or deficit of cropland acres from comparable 
baseline projections. 
In summary, the four combinations of the nine sets of alternative 
projections cause no changes in the near term of Iowa cropland acres 
having a net surplus or deficit of cropland acres from comparable 
regional sums of regionalized baseline projections. In the medium 
term, the high trend crop requirements and low trend yields combina­
tion of alternative projections of commercial forest, pasture, and 
other land in farms conversion to cropland cause a surplus of Iowa 
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cropland acres from comparable regional sums of regionalized baseline 
projections. For the long term, the high trend crop requirements and 
low trend yields combination of alternative projections of fragile 
cropland restraints and the high trend crop requirements and low trend 
yields combination of alternative projections of accelerated nonagri-
cultural land absorption cause a deficit of Iowa cropland acres from 
comparable regional sums of regionalized baseline projections. 
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V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
There is no scarcity of ideas, old and new, on how to 
approach the economics of land (138, p. 735). 
A statewide regionalized model was developed for projecting future 
nonagricultural and agricultural land uses. The model is capable of 
appraising the interactions of agricultural and nonagricultural land 
use demands under differing assumptions and alternative policies. The 
model was applied to Iowa. This chapter summarizes the study in light 
of the original objectives. Limitations and major conclusions of the 
study are discussed. Finally, recommendations for further research 
are provided. 
A. Summary 
Six objectives were formulated to guide this study. Each objec­
tive is examined and summarized in terms of achievement. 
The first objective of this study was to develop a conceptual 
framework for analyzing the economic problem of land scarcity. This 
objective was approached by first reviewing classical and modem views 
of land resource scarcity. Next, eclectic indexes of land resource 
scarcity were presented and compared. After reviewing the present 
state of integration of the theory of economic externalities to land 
resource allocation, a conceptual framework centered around the 
economic theory of externalities was developed for analyzing the 
economic problem of agricultural land scarcity. 
The second objective was to develop a model for projecting future 
nonagricultural and agricultural land uses that was capable of 
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appraising the interactions of agricultural and nonagricultural land 
use demands under alternative policies and differing assumptions. 
Two major sub-objectives were one, that the model could be used by 
state and multi-county land use planning entities; and two, that the 
model provide uniformity of estimation, base and projection target 
dates, and land uses. This second objective was accomplished by 
reviewing conceptual problems in estimating the demand and supply of 
land resources and limitations of land resource use modeling. Next, 
a land resource use projection model was developed. The model was 
regionally delineated on the basis of Iowa's multi-county planning 
areas. Projection dates were used that corresponded with dates 
developed by the U.S. Department of Commerce in making economic 
projections. A shift and share modeling technique was used to make 
cropland resource use projections. Major economic determinants 
affecting the demands for Iowa nonagricultural land resources, 
identified as part of the third objective, were used in regression 
techniques and trend analysis to make nonagricultural land use 
projections. 
The third objective was to identify the major economic determinants 
affecting the past and present demands for Iowa nonagricultural land 
resources and to determine past and present Iowa nonagricultural land 
uses by extensive and intensive use classifications and regional 
spatial units. To determine past and present nonagricultural land 
uses and to provide a data base for application of the model, relevant 
land use data were collected from various state government agencies. 
Also, mail surveys and telephone follow-up procedures were used in 
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obtaining land use data and information from a sample of Iowa incor­
porated places, the 99 county extension agents, and the 16 multi-
county planning entities. Sampling techniques were used to make data 
adjustments. An analysis of land use trends in Iowa incorporated 
places was made. This included analysis of Iowa incorporated place 
land use proportions over time and of Iowa incorporated place per 
capita land uses over time. 
A multiple regression model was used to identify the major 
economic determinants affecting the past and present demands for Iowa 
urban land uses. Public land uses, such as highways, airports, and 
public recreation land, are determined mainly by the political alloca­
tion process outside the private market place. An analysis of Iowa's 
past and present land use acreage trends for these public land uses 
was made. Private recreation, extraction, and railroad land uses, 
though private in nature, were not susceptible to multiple regression 
analysis similar to that used for urban land uses, because they do 
not respond directly to location specific economic variables, such 
as population and real income per capita. An analysis of Iowa past 
and present land use acreage trends was also made for these land uses. 
The above regression analysis and trend analysis were used to extrapolate 
nonagricultural land uses. 
The fourth objective was to apply the land use model to Iowa, and 
the fifth objective was to appraise alternative policies and assump­
tions utilizing the model. Iowa crop requirements were projected by 
allocating projected ranges of U.S. crop requirements to Iowa by using 
the state's historic contribution record as the basis for disaggregation. 
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Iowa regional crop requirements were projected by allocating projected 
ranges of Iowa crop requirements to each of the 16 regions according 
to the region's historical percentage distribution. Projected ranges 
of Iowa regional cropland requirements were made by relating ranges 
of projected regional crop requirements to ranges of projected regional 
land productivity. Ranges of projected regional cropland resource 
requirements were compared to projections of the supply of land 
services for cropland purposes. Projections of the supply of land 
services available were made under various ranges of assumptions, 
including nonagricultural land absorption and conversions of agri­
cultural land resource uses to cropland uses. Policy shocks were 
introduced into the model application in the form of fragile cropland 
restraints and prime cropland preservation restraints. 
The sixth objective was to outline further research needs. During 
the conduct of this study, further research needs were discovered 
which are indicated in part D of this chapter. 
B. Limitations of Study 
Major limitations of this study include those summarized below: 
1. This study uses some of the best available data; however, these 
data do have limitations. The quality of the data used may alter the 
accuracy of the projections. This study indicates these data weaknesses 
and selects the most probable data, while suggesting directions in 
which errors may lie. 
2. The incorporated place and extension land use surveys 
formulated in this study need to define more precisely individual 
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land uses surveyed to insure more uniformity and, hence, comparability 
of different survey responses. 
3. Because the markets for most of Iowa's major crops comprise 
a substantial proportion of U.S. production, Iowa's production can be 
reasonably projected as a share of the U.S. total. This procedure 
may not be applicable for those states whose major crops do not com­
prise a substantial proportion of U.S. wide production and are produced 
for a local market. 
4. Because irrigation is not prevalent in Iowa, yield projections 
were simplified by ignoring future increases in yields due to irriga­
tion. For those states where irrigation is significant, this will add 
an additional complication to the model. 
5. The regional projections appear less reliable than those for 
the state as a whole, because projections of small aggregates are 
less reliable than those of greater magnitude. 
6. The baseline projections of this study consider only four 
combinations of outcomes for each projection period. A wider spread 
of possibilities should be considered in determining the contingent 
liability for cropland. (Applications of this model to other more 
urbanized states could reverse general conclusions drawn from the . 
Iowa application.) 
7. This study concentrates on land use projections of the crop­
land base. No direct projections are made of the adequacy of the 
pasture base and forest base in meeting their future respective 
requirements. For example, land requirements for feed grain, forage. 
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and pasture production to support regional livestock production are 
not reviewed for consistency. 
8. The actual justification for land resource development 
projects includes many factors not considered in this land use study. 
For example, does a deficiency of acres in a given Iowa region over 
projected need provide adequate justification for additional resource 
capacity through, say, land conversions, drainage, or restrictions on 
nonagricultural land use? This kind of decision requires analysis 
of the benefits and costs of expanding resource capacity in the region 
when compared with national and international resource capacity. 
9. The land use projections made in this study indicate what 
the Iowa future can be, not what it will be or should be. Limitations 
of the projections made in this study include: 
a. The difficulty of foreseeing the speed of technological 
changes such as yield changes. 
b. Changes in major parameters such as population growth 
rates, population profiles, population migration rates, and population 
distributions. 
c. Reliance on past relationships that have exhibited 
consistency in the past but may hide internal divergences liable to 
break loose during the projection period. 
d. The emergence of new societal perceptions, goals, and 
institutions. For example, a nation-wide policy of restrictions on 
fragile cropland use could increase the demand for Iowa cropland, 
assuming other states that grow competitive commodities have a greater 
proportion of their cropland in fragile lands than Iowa. 
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10. The question of preserving agricultural land is multi-
faceted, involving economic, social, and political issues. Based 
on the aggregate figures of this study, the impact of nonagricultural 
land use on Iowa crop production potential is inconsequential. But 
given public concern,^ the consequences are apparently broader, 
including a deep interest in life style, quality of life, and the 
aesthetic value of the landscape. Iowa represents the best of world 
agricultural land resources. It has a highly sophisticated agri­
cultural economic enterprise with a long family orientated tradition. 
Agricultural land as part of the Iowa heritage is apparently highly 
meaningful to its individual citizens. The macro orientated treatment 
of land use in this study may obscure the substantial real life 
questions above. What remains is, did this study ask the right 
questions and look at the right statistics? Extension and application 
of the conceptual externalities framework outlined in Chapter II may 
be one approach for dealing with the above issues. 
C. Conclusions 
Two conditions indicating the existence of a research problem 
are one, a problematic situation felt by society, and two, a possible 
deviation from optimum as defined by economic theory. As reviewed 
in Chapter I, both state and federally proposed legislation provide 
significant incentives for development of quantitative land use 
^A stated goal of the Iowa 2000 conference is (32, p. 4), "The 
preservation of Iowa's best agricultural land for agricultural purposes 
and development of all classes for the most beneficial use of that land 
for the maximum number of lowans." 
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analysis models. Chapter II develops a conceptual framework for 
analyzing the economic allocative efficiency of the land market. 
Chapter II concludes that the existence of economic externalities may 
cause a divergence of land use allocation from the economic optimum. 
This possible divergence of land use reality from optimality indicates 
the need for information systems serving land use planning programs. 
This study's review of classical and modern economic views of 
land resource scarcity concludes that modern views are as much in 
dispute as the classical doctrine. A presentation of eclectic indexes 
of land resource scarcity finds some evidence for an increase in the 
economic importance of cropland in the U.S. Individual externalities 
conceptualized to be associated with prime agricultural land use are 
focused on. The hypothesized externalities are concerned with the 
demand side of the equation, given the unique characteristics of the 
supply of land. The above conceptualization provides an impetus for 
the development of land use models that can analyze the long-run 
implications of various land use options on the future production 
of food and fiber. 
A land use accounting model is developed for projecting regional 
land resource use capacity to meet different ranges of future food 
and fiber needs under differing assumptions of one, agricultural 
quantity and quality land resource use; two, agricultural technologies 
by land qualities; three, nonagricultural quantity and quality land 
needs; and four, public policies of fragile cropland restraints and 
preservation of prime agricultural cropland from nonagricultural land 
uses. The model provides an internally consistent set of regionalized 
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land use projections for the state which are comprehensive in coverage 
of major nonagricultural and agricultural land uses. 
The land use projection model makes maximum use of data that 
are available to all states. Survey methodologies for obtaining 
needed primary land use data are presented. The land use projection 
model is dynamic, in that different solutions can be readily solved 
for on the computer under different assumptions as better information 
becomes available or under different policy programs. A desirable 
feature of the land use projection model is that it is consistent 
with the framework of national OBERS projections which are periodically 
updated. The OBERS projections use a uniform methodology nation-wide, 
hence, regional land use projections for the state of interest would 
be consistent with economic activity in the rest of the country. The 
computerization of this land use projection model is not so complex 
that it must be explained to land use planners. Once the data are 
specified, the modeling technique is simple enough so that the results 
are fairly easy to explain, and a complete statewide regionalized 
computer solution can be solved for less than five (1976) dollars. 
The data bank and computer program for the overall land use projec­
tion model is stored on a computer disk and is available on request 
from the Department of Economics, Iowa State University. 
The land use projection model provides a platform for a program 
of information and education that can be used by multi-county land 
use planning entities and university extension land use planning 
educational programs. Perhaps the most powerful stimulant to demand 
for land is the emergence of a Halthusian climate of opinion. 
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Opinion is a powerful agent in the land market, because land prices 
are based on expectations of the future and because there is little 
factual information to go on. It is hoped the projections made in 
this study will help to increase the social allocative efficiency of 
Iowa land. 
A report by the Western Agricultural Research Council for Western 
Governors (205, p. 11) states, "While better land data is needed at 
the national aggregate level for setting goals, the bigger and more 
functional need for data is at the county or multi-county level as 
an input to planning. Secondly, considerable analysis is needed by 
people with both planning and technical agricultural training to 
project possible alternative futures with and without better planning 
of agricultural land use." This Iowa study answers the above need 
for base land use information by public agencies engaged in planning 
for the use, management, and development of Iowa's land resources. 
The study provides systematic information on Iowa land resources that 
should serve as a valuable input into the development of a land use 
policy for the state. In addition, the study provides a land use 
projection model that can be readily adapted to other states. 
In developing subcomponents of the land use projection model 
applied to Iowa, considerable effort is devoted to quantifying the 
land use process. But statistics in this context are only valuable 
as a means to an end; their use is to explain the structure of Iowa 
land use more fully and more accurately so that information, knowledge, 
and understanding are thereby increased. Regrettably, the reverse 
effect can easily come about if the chief results of such an 
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investigation are submerged in a sea of data which obscure rather 
than reveal trends and their explanations. In developing and apply­
ing subcomponents of the land use projection model to Iowa, con­
siderable data have been accumulated and presented. The more central 
and fundamental statistical conclusions are recorded in summary form. 
The proportion of Iowa total incorporated place area in residential 
land use has remained approximately stable over the past 40 years. 
Manufacturing land use proportion of Iowa total incorporated place 
area has increased 65 percent over this same time period. The pro­
portion of wholesale, retail, and services land use of Iowa total 
incorporated place area has increased slightly, while the proportion 
in streets and roads has decreased. These land use proportion trends 
and other derived trends of per capita individual urban land uses are 
valuable in formulating future land use policy. For example, if zoning 
is to become effective in directing land use development, it must be 
cognizant of the amount of area ^ rtiich can reasonably be expected to 
be absorbed for various land uses. 
Between 1960 and 1970, the amount of agricultural land within 
Iowa incorporated places increased 17 percent, and at the same time, 
urban area per capita increased. Growth in population of Iowa 
incorporated places is associated with incorporated place land 
annexation in spite of large amounts of agricultural land presently 
existing within incorporated places. Less than 2 percent of all 
Iowa's incorporated places had an actual net decline in land area, 
indicating the irreversible nature of the urban land use process. 
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even though there is much agricultural land within Iowa incorporated 
places not physically urbanized. 
There are relatively large stocks of agricultural land within 
Iowa incorporated places. These stocks comprise a potential land 
resource of considerable value in accommodating additional urban land 
use needs. In fact, given projections of future urban land use needs, 
there is enough existing agricultural land within Iowa incorporated 
places to meet these needs (on a regional basis) for 14 of the 16 
Iowa regions to the year 2000 without having to annex any additional 
acreage. If public land use policy includes as one of its objectives 
the desire to eliminate land use pressures and conflicts on the rural-
urban fringe, then seeking a means whereby conversion of these large 
urban agricultural land stocks can be implemented should be considered.^ 
State acquisition of these urban agricultural lands should be con­
sidered as a possible alternative in preserving prime agricultural 
land. A state, urban development corporation that has the power to 
acquire these agricultural lands within incorporated places and to 
facilitate private development in creating planned extensions of the 
incorporated place onto these lands could channel land use in direc-
2 tions serving long-run public interest. 
^Representative Neal Hines gained attention in the 1975 Iowa 
legislature with his proposal to replace the land use policy bill 
with a simple law prohibiting any more construction on agricultural 
land, except farm buildings. Hines claimed that Iowa cities have 
"plenty" of vacant land within their city limits that could be developed 
without destroying more farmland (39). 
2 Note that this policy proposal demands a land use projection 
model capable of projecting the need for such policy action. 
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Derivation of average urban land absorption coefficients and 
marginal urban land absorption coefficients reveals that Iowa's 
incorporated place land absorption per capita is considerably higher 
than the Com Belt average and much higher than the national average. 
This study finds that large Iowa incorporated places use more than 
double the urban land per employee compared to the national average. 
The above trends reflect a relative surplus of Iowa urban land as a 
factor of production when compared to the national average. 
A multiple regression study of urban growth in Iowa finds that 
change in urban population explains more than 70 percent of the varia­
tion of change in urban land use. Neither income nor average value 
of agricultural land and buildings explains much of the variation of 
change in urban land use. Over the ranges observed, demand for total 
new Iowa urban land implicitly appears both price and income inelastic. 
A policy implication of this conclusion is that present prices of agri­
cultural land in Iowa are low enough, relative to urban demand, to not 
play any significant role in rationing agricultural land to urban land 
uses. For example, differential tax policies to encourage agricultural 
land use may have little effect on urban land absorption, even though 
they may give the farmer a more profitable enterprise and thereby the 
ability to resist the inducement of selling off agricultural land for 
development purposes. 
An analysis of urban land absorption for different size incor­
porated places indicates that for 10-year urban population increases 
of greater than 2,652 people, incorporated places of greater than 
10,000 population absorb less urban land per capita increase than 
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incorporated places of 5,000 to 10,000 population. This is generally-
consistent with the finding that the average land absorption coeffi­
cient generally increases, moving from the large population size class 
incorporated places to the smaller size class of incorporated places. 
Per capita land absorption differentials between different population 
size classes of incorporated places have important policy implications. 
A federal-state study (153) of inter-census population changes 
shows a small gain in Iowa between 1970 and 1973. Three years is far 
too short a time to spot a significant long-range trend in population, 
but it is an indication of a possible turning point in the long move­
ment from rural to urban dwelling. This trend is part of a nation-wide 
shift from city to suburban and open country living near metropolitan 
areas (13). The shift is not a movement back to farming. Among the 
reasons found by Beale (13, p. 2) for increases in rural areas and 
small towns are decentralization of manufacturing and other industry 
and an increased preference for nonmetropolitan residence. With 
regard to this trend toward a more balanced population distribution, 
Halpem (56, p. 776) states, "... there is an opportunity for a 
different and more rewarding future for the nation than the discourag­
ing vision of gargantuan megalopoli and widespread rural poverty." 
But there are also profound land use implications resulting from such 
trends. The analysis of urban land absorption by different popula­
tion size classes of Iowa incorporated places indicates that such 
population trends could lead to significant increases in urban land 
absorption per capita. Public policies that affect population 
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distribution should consider the above effects on land use in their 
overall objective function. 
The percent of total land area within Iowa incorporated places 
of Iowa's total land area is roughly comparable to the national 
average, though Iowa urban acres per capita are greater than the 
national average. For highway and road land use and railroad land 
use, Iowa has both a much greater percent of total area in these 
uses and much greater acres per capita than the nation-wide average. 
For recreation land uses, Iowa has a much smaller percent of total 
area and acres per capita than the nation-wide average. 
Between 1960 and 1970, it is estimated that Iowa nonagricultural 
land uses increased 371,649 acres, or 19.7 percent over the 1960 base 
figure. Total nonagricultural land uses are projected to increase 
1,084,310 acres between 1970 and 2020, or from 6.4 percent of Iowa's 
surface area to 9.4 percent. This represents a 47 percent increase 
over the 1970 nonagricultural land use base. 
Urbanized counties in Iowa do not have more than their proportionate 
share of the better agricultural land. There is little evidence that 
Iowa urban land uses up high LCC agricultural land at a greater rate 
than low LCC agricultural land. Baseline projections estimate that 
Iowa will lose to total nonagricultural land uses .6 percent of the 
1970 total cropland base between 1970 and 1980, 1.3 percent of the 
1970 total cropland base between 1970 and 1990, and 2.9 percent of 
the 1970 total cropland base between 1970 and 2020. 
The major conclusions of the overall land use projection model 
are summarized as follows. In the near term (1980), the baseline 
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projections indicate that Iowa statewide cropland resource use capacity 
can fulfill both trend and high trend baseline crop requirements for 
trend yields, but not for low trend yields. For the trend crop require­
ments and low trend yields combination of baseline projections, there 
is a statewide deficit of 1.0 million cropland acres in 1980. For 
the high trend crop requirements and low trend yields combination of 
baseline projections, there is a statewide deficit of 4.0 million 
acres in 1980. The nine sets of alternative projections considered 
cause no change in the conclusion that there is a deficit of state­
wide Iowa cropland acres in the near term under low trend yield base­
line projections. Given low trend yield assumptions, there is likely 
to be a tight supply of cropland in Iowa in the next 10 years or so 
until yields have a chance to catch up with projected crop require­
ments. This conclusion results not from projected high export demand 
but from low trend yield projections. 
In the medium term (2000), the baseline projections indicate that 
Iowa statewide cropland resource use capacity can fulfill baseline 
crop requirements for three of the four combinations of baseline 
projections considered, but not for the high trend crop requirements 
and low trend yields combination of baseline projections. Commercial 
forest, pasture, and other land in farms conversion to cropland 
alternative projections change to a surplus the 6.5 million acre 
statewide cropland deficit in the medium term under high trend crop 
requirements and low trend yields combination of baseline projections. 
It takes this set of projections (that allow for maximum land 
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conversion to cropland) to turn the above 6.5 million cropland acre 
deficit to a surplus of .1 million acres in the medium term. 
In the long term (2020), the baseline projections indicate that 
Iowa statewide cropland resource capacity can fulfill baseline crop 
requirements for all four combinations of baseline projections con­
sidered. 
The land use projection model is much more sensitive (with respect 
to changing a statewide outcome in terms of net surplus or deficit 
cropland acres) to the ranges of projected yield combinations assumed 
than to the ranges of projected crop requirements (export requirements) 
assumed. In general, as long as projected trend yields are met, land 
needed for nonagricultural uses can be provided with minimum impact 
on Iowa agricultural production capacity. 
The nine sets of alternative projections cause no changes in the 
near term of Iowa statewide cropland acres having a net surplus or 
deficit of acres from comparable baseline statewide projections. In 
the medium cerm, the high trend crop requirements and low trend yields 
combination of alternative projections of commercial forest, pasture, 
and other land in farms conversion to cropland cause a surplus of Iowa 
cropland acres compared to similar baseline projections. In the long 
term, the high trend crop requirements and low trend yields combina­
tion of alternative projections of fragile cropland restraints and 
the high trend crop requirements and low trend yields combination of 
alternative projections of accelerated nonagricultural land absorp­
tion cause a deficit of statewide Iowa cropland acres from comparable 
baseline projections. 
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The alternative projections of coimnercial forest and pasture 
conversion to cropland and alternative projections of other land in 
farms conversion to cropland do not increase significantly the general 
productive capacity of Iowa statewide cropland in terms of causing a 
surplus of Iowa cropland acres compared to similar baseline projections 
in the near, medium, or long term. These two alternative projections 
also have little differential regional impact in the near and medium 
term compared with similar baseline assumptions. Public investments, 
such as public drainage works associated with private conversions of 
agricultural land to cropland in Iowa, should consider public costs 
of such investments compared to long-term public benefits of relatively 
marginal increases in food and fiber resulting from such land con­
versions. 
The public policy alternative of preserving highly productive 
Iowa cropland from nonagricultural land use conversion has a negligible 
effect on increasing Iowa's cropland resource use capacity in the near-, 
medium-, and long-term given ranges of projected yields and crop require­
ments . The differential regional impact of such a policy compared to 
similar baseline projections is also small. The public benefits of 
prime cropland preservation in Iowa may be small in terms of significant 
increases in output of food and fiber as long as there is continued 
technological progress, availability of inputs, and prices and costs 
favorable to using additional inputs to achieve increased production. 
This conclusion ignores other possible public benefits from prime 
cropland preservation such as those associated with increased 
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environmental quality and with option demand benefits resulting from 
uncertainty in both the supply and demand of future food and fibers. 
An empirical investigation of a possible cropland resource capacity 
contingency demand is accelerated nonagricultural land absorption 
alternative projections. Only for high trend crop requirements and 
low trend yields combination of alternative projections in the long 
term does accelerated nonagricultural land absorption cause a deficit 
of Iowa statewide cropland acres from comparable baseline projections. 
Given the opportunity cost associated with prime cropland preservation 
in Iowa and given subjective probabilities on the above outcomes, a 
public policy of prime cropland preservation should ensure that this 
solution does not prove more costly than the problem. 
A general conclusion is that the public may be misled in their 
impression that preserving prime agricultural lands has great importance 
with respect to maintaining the agricultural potential of Iowa. 
Differential assumptions with respect to future yields may actually 
be the determinant variable. Regardless of whether or not it is 
economically desirable or necessary to preserve agricultural cropland 
in Iowa, if the preferences of lowans are considered,^ there is a 
considerable number who would prefer to avoid the baseline land use 
situation now projected for 2020. Thus, the baseline projections 
Resulcs of a survey of residents of region 5 confirm this view­
point. When asked to react zo a situation statement regarding 
preservation of land in agriculture, the citizens surveyed generally 
agreed to the proposal. (On a scale of 0-disagree strongly to 16-
agree strongly, the mean response was 9.1) (98, p. 147). 
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serve as an indicator of a land resource use problematic situation, 
in terms of a divergence between a future desired land resource use 
situation and the projected land resource use situation. 
The public policy alternative of improving the quality of the 
environment by removing from production Iowa cropland that has 
detrimental effects on the quality of air, water, vegetative cover, 
and wildlife does not place undue stress on the general productive 
capacity of Iowa statewide cropland, except in the long term under 
the high trend crop requirements and low trend yields combination of 
alternative projections. Not all regions of Iowa are affected equally 
by such a policy, however. Over one-half of the 16 regions have a 
deficit of cropland acres under the low trend yields combination of 
projections compared to similar baseline projections. Government 
costs of removing these private fragile lands from production must 
be measured against the public benefits of such a policy, taking 
account of regional distributions of costs and benefits. 
In general, the Iowa cropland resource capacity situation should 
not be construed as a crisis requiring total agricultural land preserva­
tion or maximum conversion of agricultural lands to cropland. Under 
trend crop requirements and trend yields combination of baseline pro­
jections, Iowa has a statewide surplus of cropland acres for the near, 
medium, and long term. If society can count on reasonable advances in 
technological resource creation, this study's projections indicate 
that there will be no general problems of agricultural cropland 
shortages in Iowa, However, society must not neglect the application 
372 
of management tools in alleviating long-term problems of cropland 
shortages. 
D. Recommendations for Further Study 
This work does not exhaust the subject, nor does it present a 
fully comprehensive treatment of it. The study's results are more 
suggestive than definitive. The study generates more questions than 
answers. It is hoped that this study will stimulate future studies 
that will supplement and extend this study. Studies of the economics 
of land utilization should be an ongoing effort. Further research 
is recommended in the following areas: 
1. Investigation is needed to further explain many of the under­
lying nonagricultural land use relationships found in this study. 
This study has developed a rich data source that will be useful for 
further investigations. These investigations should include analysis 
of land use interrelationships among different population size classes 
of incorporated places and spatial regions. The following kinds of 
questions need answers. Why do different population size classes of 
incorporated places have different per capita land absorption relation­
ships? How is this related to urban hierarchies? I-Jhy do incorporated 
places keep annexing agricultural land when there is ample existing 
land already within incorporated places? Is this a form of public 
conspicuous consumption? 3y taking in new area, is the incorporated 
place gaining a higher proportion of middle income residences, thereby 
alleviating fiscal difficulties but creating land use inefficiencies? 
Do Iowa's relatively easy annexation laws (206, p. 355) overly encourage 
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substantial agricultural land annexation? Do Iowa tax laws lead to a 
premature incorporation of agricultural land because agricultural land 
just inside the city is taxed more favorably than the same agricultural 
land just outside the city limits? What are the forces behind the 
supply decisions of land owners that influence the pattern of urban 
development? Is nonagricultural land use just outside incorporated 
places taxed more favorably than nonagricultural land just inside 
incorporated places; does this lead to urban sprawl? In general, 
more needs to be known about the forces behind the land transfer 
process before effective policy tools can be developed to control land 
use. 
2. More research is needed on economic decision rules that 
incorporate social risk aversion, interdependent decisions, and 
irreversibilities. These rules could be used to evaluate the decision 
to have public action preserve prime agricultural land. Future research 
should extend the externalities ideas presented in this study to cost-
benefit analysis decision rules so that they can be applied on a parcel 
by parcel basis. 
3. Trade-offs between nonstructural and structural agricultural 
pollution control need to be investigated. What are the implications 
of the effectiveness and economics of land use approaches rather than 
structural or technological abatement techniques in controlling soil 
loss and water pollution? The fragile cropland restraints alternative 
projections results of this study provide an impetus for such research. 
4. The agricultural land use projections in this model can be 
extended to directly project pasture requirements. Pasture in the 
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present model is treated as a residual after cropland and nonagricultural 
land requirements are fulfilled. Direct independent projections of 
pasture requirements can be made by using the same type of shift and 
share analysis used for cropland projections. Iowa pasture require­
ments can be projected by allocating projected U.S. livestock require­
ments by using the state's historic contribution record as a basis 
for disaggregation. Iowa regional livestock requirements can be 
projected by allocating projected Iowa livestock requirements to each 
region, according to the region's historic percentage distribution. 
Given projections of feeding efficiencies and the source of feed units 
for each type of livestock, regional projections of pasture require­
ments can be made. This extension of the land use projection model 
can also be used to show which regions have an excess or deficit in 
feed grains and forage, relative to livestock requirements, and hence, 
what regions are in a net import or export position with respect to 
livestock feed units. 
5. A challenging extension of the land use projection model 
developed here would be to attach probabilities to alternative future 
land use outcomes. One possible avenue of approach is to analyze 
land use on a more micro scale by calculating land use transitional 
probability matrices. 
6. Projecting different land uses over the long run is not 
susceptible to any single method or process model. As much or more 
can be learned from accommodating differing projections based on 
different approaches, premises, and data, as from sequential manipula­
tions of a single method undertaken independently. Alternative land 
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use projections based on alternative methodologies (such as linear 
programming) need to be made and compared to the projections of this 
study. 
7. Continued uniform and exacting methods of collecting and 
organizing land use data are needed. The land use inventory and 
projections of this study need to be periodically brought up to date. 
Future Iowa land use studies should insure conformity of land use 
definitions and coefficients for time series comparability. 
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VIII. APPENDIX A. 
LIST OF AGENCIES CONTACTED FOR LAND USE DATA 
A. Federal Data Sources 
U.S. Agriculture Stabilization and Conservation Service, Department 
of Agriculture, 210 Walnut, Des Moines, Iowa, 50309. 
U.S. Bureau of Land Management, Department of Interior, Washington, 
D.C. 
U.S. Crop and Livestock Reporting Service, 210 Walnut, Des Moines, 
Iowa, 50309. 
U.S. Department of the Army, Kansas City District, Corps of 
Engineers, 700 Federal Building, Kansas City, Missouri, 64106. 
U.S. Department of the Army, Real Estate Project Office, East First 
and Walnut, Des Moines, Iowa, 50309. 
U.S. Department of the Army, St. Paul District Corps of Engineers, 
St. Paul, Minnesota, 55101. 
U.S. Fish and Wildlife Service, Department of Interior, 210 Walnut, 
Des Moines, Iowa, 50309. 
U.S. North Central Forest Experiment Station, Folwell Avenue, 
St. Paul, Minnesota, 55108. 
U.S. Soil Conservation Service, Department of Agriculture, 823 
Federal Building, Des Moines, Iowa, 50309. 
U.S. Upper Mississippi River National Wildlife and Fish Refuge, 
Winona, Minnesota, 55987. 
B. State Data Sources 
Iowa Aeronautics Commission, Municipal Airport, Des Moines, Iowa, 
50319. 
Iowa Commerce Commission, Des Moines, Iowa, 50319. 
Iowa Department of Agriculture, Capitol Building, Des Moines, 
Iowa, 50319. 
Iowa Department of Health, Lucas State Office Building, Des Moines, 
Iowa, 50309. 
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5. Iowa Department of Soil Conservation, Grimes State Office Building, 
Des Moines, Iowa, 50319. 
6. Iowa Development Commission, 250 Jewett Building, Des Moines, 
Iowa, 50309. 
7. Iowa Environmental Quality Control Department, 3920 Delaware, 
Des Moines, Iowa, 50309. 
8. Iowa Geological Survey, Iowa City, Iowa. 
9. Iowa Highway Commission, Statistics Section, Ames, Iowa, 50010. 
10. Iowa Mines and Minerals Department, Des Moines, Iowa. 
11. Iowa Natural Resources Council, Grimes State Office Building, Des 
Moines, Iowa, 50319. 
12. Iowa Office of Planning and Programming, 523 East 12th Street, Des 
Moines, Iowa, 50319. 
13. Iowa Revenue Department, Property Tax Division, Des Moines, Iowa, 
50319. 
14. Iowa State Conservation Commission, Department of County Conserva­
tion Activities, Valley Bank Building 3004, Des Moines, Iowa. 
15. Iowa State Conservation Commission, Land and Waters Division, Valley 
Bank Building 3004, Des Moines, Iowa. 
C. Regional Data Sources 
1. 16 Regional Planning Commissions. 
D. County Data Sources 
1. County Conservation Boards. 
E. Independent Data Sources 
1. American Forest Institute, Iowa Forest Industries Committee, 
Dubuque, Iowa, 52001. 
2. Iowa Manufacturers Association, 1212 Des Moines Building, Des 
Moines, Iowa, 50309. 
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Iowa State Association of Counties, 315 East 5th Street, Des 
Moines, Iowa, 50219. 
League of Iowa Municipalities, 444 Insurance Exchange Building, 
Des Moines, Iowa, 50309. 
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IX. APPENDIX B. DATA SOURCES 
A. Railroad Land Use Data 
To regionalize the 1970 state railroad acreage data, a U.S. 
Geological Survey map (Scale 1 inch = 8 miles) that showed railroad 
lines existing in 1918 and the lines that were abandoned from 1918 
to 1967 was obtained from John Milligan of The Institute of Urban 
and Regional Research at Iowa City. The proportion of the state's 
total railroad acreage in each region was calculated for both 1918 
and 1967. The 16 regional proportions were found to have remained 
virtually constant. Thus, the 1970 state acreage figure was pro­
portioned to the 16 regions according to the calculated regional 
coefficients. The sum of 1970 regional rail acreage and the sum of 
projected regional rail acreage do not exactly equal the correspond­
ing total state figures due to rounding errors. 
B. Highway and Road Land Use Data 
The following is an explanation of the terminology used and 
conversion process of miles to acres followed by the Statistics 
Section of the Iowa Highway Department in generating the unpublished 
data used in this study. 
Terminology: 
Municipal - All streets and highways inside city corporation limits. 
Rural - All streets and highways outside city corporation limits. 
Primary - State primary system, excluding interstate. 
Secondary - All rural roads excluding primary and interstate high­
ways . 
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Local city street - City owned traveled ways open to the public. 
Freeway - Roads built to standards identical to those of the 
federal interstate. 
Expressway - Roads similar in design to freeways except grade 
intersections are allowed at connections with lesser 
traveled roads. 
Paved - High grade bituminous or better surfacing on traveled way. 
Gravel - Low grade bituminous or crushed rock surfacing on traveled 
way. 
Surface width - The width in feet measured from edge of pavement 
to edge of pavement (including curbs); or on gravel 
roads the width measured between the two foreslopes 
(grade edges). 
Shoulder width - The sum of the shoulder widths in feet. Each 
shoulder is measured from edge of pavement out 
to the top of the foreslope. 
Remaining R.O.W. - The remaining acreage after subtracting the 
surface and shoulder widths from the total 
R.O.W. (right-of-way). 
Mileage - Actual miles of road measured along the center line. 
Conversion process of miles to acres: 
Interstate (rural and municipal) - Before 1960, the total R.O.W. 
width was 304 feet. Since 1960, the total R.O.W. width has been 350 
feet. Each interchange on the average contains 40 acres of roadway 
and remaining R.O.W. 
Primary (rural and municipal) - The average R.O.W. width for 
rural primary of 150 feet was used to determine total acreage. 
Municipal primary required R.O.W,'s ranging from 36 feet up to 150 
feet. Expressways use 295 feet R.O,W. 
Rural secondary - Mileages for the rural secondary system (both 
FM-FAS and local) are updated yearly by county engineers. "FM" refers 
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to the state farm-to-market road system, R.O.W. records were sampled 
in seven regionally representative counties in Iowa. Percentages of 
each county's secondary mileage were then related to different R.O.W. 
widths. "FAS" is the federal aid secondary road system. FM roads 
are the same roads as the FAS on this report, and the special designa­
tion is mainly determined by the level and type of service provided 
by a county road. 
Local city street - The city mileages are based on inventory base 
record data collected from 1970 to 1975. There is no yearly mileage 
update for each city. Therefore, this report has used present mileage 
on base record for estimates. Twenty-seven cities representing popula­
tion groups of 1-999, 1,000-4,999, and 5,000 and up were individually 
studied to determine the average total R.O.W. of 7.76 acres per mile. 
From the municipal streets base record, representative surface and 
shoulder widths were determined by inspection for each surface type 
in each city. Nine hundred and fifty-one cities are included in the 
study, but there are now five more new cities which do not have 
inventory data on the base record. The new cities are: Alleman, 
Fruitland, Keomah, Gillette Grove, and Oakland Acres. 
C. County Urban Regression Data 
Data on average county value of farmland and buildings per acre 
were obtained for 1959 and 1969 from the 1959 and 1969 U.S. Census 
of Agriculture (188, 190). Data on aggregate county family income 
for 1959 and 1969 were obtained from the County and City Data Book, 
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1967 of the U.S. Department of Commerce (182). Aggregate family 
income equals median family income times number of families. 
Both farmland prices and aggregate family income were deflated 
to 1967 constant dollars by using the "all items" consumer price 
index found on page 339 of the Statistical Abstract of the U.S., 
1971 published by the U.S. Department of Commerce (195). Tables 
9.1a and 9.1b provide a listing of the above adjusted county data. 
UL means urban land use. UP means population in incorporated places 
greater than 2,500 people in 1970. ADJP means deflated 1967 constant 
dollars average price of farmland and buildings per acre. ADJY means 
deflated 1967 constant dollars aggregate family income. Since change 
in UP is on a county basis, it may contain incorporated place change 
in UP subcomponents that may be either positive or negative regard­
less of the sign of the county change in UP coefficient. 
D. Population Projection Data 
Unpublished county population projections from 1970 to 2020 by 
10-year periods were obtained from James R. Taylor, Director, Statistical 
Services Section, Division of Records and Statistics, Iowa State Depart­
ment of Health. (See Table 9.2 for a listing of the data.) Population 
projections are not forecasts of what will actually take place. They 
are presumed to be accurate only under specified assumptions. 
Three components were calculated by age and sex groups. Fertility 
rates were figured for each appropriate age group of women, and male 
and female survival and migration rates were calculated for different 
Table 9.1a. Listing of county urban regression data 
;ion 
County 
number County name UL60 UL70 
UL70-
UL60 
1 3 Allamakee 569 708 139 
1 33 Fayette 2,112 2,451 339 
1 45 Howard 806 1,019 213 
1 96 Winneshiek 1,352 1,545 193 
2 17 Cerro Gordo 8,055 8,287 232 
2 34 Floyd 2,327 2,642 315 
2 35 Franklin 1,224 1,299 75 
2 55 Kossuth 1,174 1,284 110 
2 66 Mitchell 997 1,089 92 
2 95 Winnebago 1,012 1,447 435 
3 11 Buena Vista 1,261 1,589 328 
3 21 Clay 1,787 2,535 748 
3 30 Dickinson 614 1,009 395 
3 32 Emme t 1,854 1,884 30 
3 60 Lyon 907 943 36 
3 71 O'Brien 999 1,095 96 
3 72 Osceola 658 658 0 
3 74 Palo Alto 1,134 1,505 371 
3 84 Sioux 2,367 3,611 1,244 
4 18 Cherokee 1,902 1,902 0 
4 67 Monona 860 1,006 146 
4 75 Plymouth 1,212 1,862 650 
4 97 Woodbury 19,752 19,773 21 
5 40 Hamilton 1,520 1,987 467 
5 46 Humboldt 781 781 0 
5 94 Webster 3,872 5,588 1,716 
5 99 Wright 2,129 2,326 197 
UP70- UL60/ UL70/ 
UP60 UP70 UP60 UP60 UP70 
3,639 3,883 244 .156 .182 
10,833 10,359 -474 .195 .237 
3,809 3,927 118 .212 .259 
6,435 7,458 1,023 .210 .207 
36,800 36,921 121 .219 .224 
9,964 9,268 -696 .234 .285 
4,501 4,376 -125 .272 .297 
5,702 6,032 330 .206 .213 
3,753 3,815 62 .266 .285 
2,930 3,841 911 .345 .377 
7,728 8,591 863 .163 .185 
8,864 10,278 1,414 .202 .247 
2,685 3,014 329 .229 .335 
7,927 8,108 181 .234 .232 
2,780 2,632 -148 .326 .358 
4,251 4,535 284 .235 .241 
2,852 2,749 -103 .231 .239 
3,887 4,150 263 .292 .363 
7,526 9,811 2,285 .315 .368 
7,724 7,272 -452 .246 .262 
3,176 3,154 -22 .271 .319 
6,767 8,159 1,392 .179 .228 
89,159 85,925 -3,234 .222 .230 
8,520 8,488 -32 .178 .234 
4,031 4,665 634 .194 .167 
28,399 31,263 2,864 .136 .179 
7,613 7,461 -152 .280 .312 
Table 9.1a. Continued 
igion 
County 
number County name UL60 UL70 
UL70-
UL60 
6 42 Hardin 2,837 3,077 240 
6 64 Marshall 4,093 5,814 1,721 
6 79 Poweshiek 1,365 1,824 459 
6 86 Tama 706 824 118 
7 7 Black Hawk 18,835 28,198 9,363 
7 9 Bremer 1,342 1,727 385 
7 10 Buchanan 1,148 1,438 290 
7 19 Chickasaw 722 934 212 
7 38 Grundy 564 589 25 
8 16 Cedar 640 640 0 
8 23 Clinton 9,221 12,299 3,078 
8 28 Delaware 1,822 2,089 267 
8 31 Dubuque 7,440 9,407 1,967 
8 49 Jackson 1,062 1,123 61 
9 70 Muscatine 4,670 4,670 0 
9 82 Scott 21,269 24,295 3,026 
10 6 Benton 1,814 2,055 241 
10 52 Johnson 4,823 10,203 5,380 
10 53 Jones 1,454 1,500 46 
10 57 Linn 16,255 25,887 9,632 
10 92 Washington 1,296 1,491 195 
11 8 Boone 2,869 2,863 194 
11 25 Dallas 1,416 1,462 46 
11 50 Jasper 2,787 3,403 616 
11 61 Madison 797 813 16 
11 63 Marion 3,083 3,459 376 
11 77 Polk 43,220 50,196 6,976 
UP70- UL60/ UL70/ 
UP60 UP70 UP60 UP60 UP70 
8,790 9,677 887 .323 .318 
22,521 26,219 3,698 .182 .222 
7,367 8,402 1,035 .185 .217 
2,925 3,000 75 .241 .275 
98,688 110,168 11,480 .191 .256 
6,357 7,205 848 .211 .240 
5,498 5,910 412 .209 .243 
3,456 3,621 165 .209 .258 
2,403 2,712 309 .235 .217 
2,862 2,877 15 .224 .222 
39,038 41,836 2,798 .236 .294 
7,220 8,078 858 .252 .259 
56,606 62,309 5,703 .131 .151 
5,909 5,677 -232 .180 .198 
20,997 22,405 1,408 .222 .208 
102,061 123,115 21,054 .208 .197 
7,704 7,655 -49 .235 .268 
35,800 52,980 17,180 .135 .193 
7,806 7,898 92 .186 .190 
105,510 131,688 26,178 . 154 .197 
6,037 6,317 280 .215 .236 
12,468 12,468 0 .214 ,230 
6,442 6,906 464 .220 .212 
15,381 15,619 238 .181 .218 
3,639 3,654 15 .219 .222 
13,015 14,423 1,408 .237 .240 
236,641 252,775 16,134 .183 .199 
Table 9,1a, Continued 
County UL70- UP70- UL60/ UL70/ 
Region number County name UL60 UL70 UL60 UP60 UP70 UP60 UP60 UP70 
11 85 Story 6,681 9,590 2,909 31,230 44,457 13,227 .214 .216 
11 91 Warren 1,629 2,420 791 7,062 8,852 1,790 .231 .273 
12 5 Audubon 671 744 73 2,928 2,907 -21 .229 .256 
12 14 Carroll 1,311 1,763 452 7,682 8,716 1,034 .171 .202 
12 24 Crawford 1,120 1,764 644 4,930 5,882 952 ,227 ,300 
12 37 Greene 1,435 1,606 171 4,570 4,735 165 .314 .339 
12 81 Sac 937 1,019 82 3,354 3,268 -86 .279 .312 
13 15 Atlantic 1,175 1,396 221 6,890 7,306 416 .171 .191 
13 43 Harrison 814 814 0 3,567 3,519 -48 .228 .231 
13 65 Mills 844 857 13 4,783 4,195 -588 .176 .204 
13 69 Montgomery 1,218 1,630 412 6,421 6,210 -211 .190 .262 
13 73 Page 2,770 3,012 242 12,468 11,388 -1,080 .222 .264 
13 78 Pottawattamie 11,331 19,104 6,073 57,928 63,616 5,688 .196 .300 
13 83 Shelby 1,110 1,424 314 4,350 5,049 699 .255 .282 
14 20 Clarke 1,042 1,112 70 3,350 3,124 -226 .311 .356 
14 27 Decatur 1,291 1,291 0 2,173 2,540 367 .594 .508 
14 88 Union 2,352 2,432 80 7,667 8,234 567 .307 .295 
15 4 Appanoose 1,695 1,837 142 6,629 6,531 -98 .256 .281 
15 26 Davis 782 1,120 338 2,771 2,718 -53 .282 .412 
15 51 Jefferson 1,845 2,298 453 8,054 8,715 661 .229 .264 
15 59 Lucas 1,375 1,448 73 5,042 5,009 -33 .273 .289 
15 62 Mahaska 2,332 2,761 429 11,053 11,224 171 .211 .246 
15 68 Monroe 1,115 1,115 0 4,582 4,151 -431 .243 .269 
15 90 Wapello 6,635 7,434 799 33,871 29,610 -4,261 .196 .251 
16 29 Des Moines 5,924 7,107 1,183 34,990 35,505 515 .169 .200 
16 44 Henry 2,115 2,715 600 7,339 7,007 -332 .288 .387 
16 56 Lee 5,468 6,260 792 31,563 28,627 -2,936 .173 .219 
Table 9.1b, Listing of county urban regression 
County 
Region number County name ADJP60 ADJP70 
1 3 Allamakee 131.905 179.707 
1 33 Fayette 240.134 297.504 
1 45 Howard 223.223 239.036 
1 96 Winneshiek 182.637 224.418 
2 17 Cerro Gordo 346.109 389.507 
2 34 Floyd 310.032 347.375 
2 35 Franklin 372.039 435.939 
2 55 Kossuth 365.274 409.284 
2 66 Mitchell 291.994 355.114 
2 95 Winnebago 339.344 380.909 
3 11 Buena Vista 357.383 404.985 
3 21 Clay 343.854 389.507 
3 30 Dickinson 304.395 319.860 
3 32 Emmet 330.325 344.796 
3 60 Lyon 341.599 348.235 
3 71 O'Brien 387.822 429.920 
3 72 Osceola 342.726 375.750 
3 74 Palo Alto 306.650 370.591 
3 84 Sioux 395.714 418.742 
4 18 Cherokee 332.580 365.432 
4 67 Monona 219.841 276.868 
4 75 Plymouth 304.395 337.057 
4 97 Woodbury 231.115 287.187 
5 40 Hamilton 395.714 477.211 
5 46 Humboldt 403.605 473.772 
5 94 Webster 395.714 466.893 
5 99 Wright 391.204 465.173 
ADJP70- ADJY70-
ADJP60 ADJY60 ADJY70 ADJY60 
47.802 15,006,595 
57.370 35,055,104 
15.812 12,144,059 
41.781 22,926,336 
43,399 80,801,536 
37.343 30,411,936 
63.900 19,766,512 
44.010 28,140,000 
63.120 17,233,520 
41.565 16,828,784 
47.602 28,087,728 
45.654 24,027,328 
15.465 15,508,289 
14.470 19,470,016 
6.636 14,713,399 
42.098 23,382,000 
33.024 10,967,722 
63.941 14,793,504 
23.028 29,407,728 
32.852 20,580,592 
57.027 16,328,027 
32.662 27,443,744 
56.072 171,139,840 
81.498 27,863,760 
70.166 18,489,696 
71.179 75,961,744 
73.969 27,565,312 
20,950,432 
45,326,400 
18,320,144 
33,452,832 
99,991,888 
36,351,408 
24,078,064 
39,433,920 
21,084,960 
24,546,736 
40,554,400 
36,435,472 
23,350,864 
25,282,592 
21,586,000 
29,717,616 
14,199,970 
22,044,672 
44,265,424 
32,335,040 
19,623,792 
40,883,632 
200,920,688 
35,051,392 
23,475,856 
95,648,528 
36,274,720 
5,943,837 
10,271,296 
6,176,085 
10,526,496 
19,190,352 
5,939,472 
4,311,552 
11,293,920 
3,851,440 
7,717,952 
12,466,672 
12,408,144 
7.842.575 
5.812.576 
6,872,601 
6,335,616 
3,232,248 
7,251,168 
14,857,696 
11,754,448 
3,295,765 
13,439,888 
29,780,848 
7,187,632 
4,986,160 
19,686,784 
8,709,408 
Table 9.1b, Continued 
County 
Region number County name ADJP60 ADJP70 
6 42 Hardin 363.020 441.958 
6 64 Marshall 337.089 411.863 
6 79 Poweshiek 273.956 310.402 
6 86 Tama 316.796 362.852 
7 7 Black Hawk 382.185 440.238 
7 9 Bremer 301.013 358.553 
7 10 Buchanan 276.210 350.815 
7 19 Chickasaw 231.115 297.504 
7 38 Grundy 421.644 490.109 
8 16 Cedar 386.695 411.003 
8 23 Clinton 332.580 394.667 
8 28 Delaware 271.701 330.178 
8 31 Dubuque 242.389 337.057 
8 49 Jackson 199.548 264.831 
9 70 Muscatine 341.599 375.750 
9 82 Scott 453.211 523.642 
10 6 Benton 365.274 398.966 
10 52 Johnson 347.236 392.087 
10 53 Jones 259.300 311.262 
10 57 Linn 364.147 427.340 
10 92 Washington 296.503 351.674 
11 8 Boone 360.765 444.537 
11 . 25 Dallas 334.835 406.704 
11 50 Jasper 276.210 342.216 
11 61 Madison 197.293 241.615 
11 63 Marlon 196.166 280.308 
11 77 Polk 419.389 472.912 
ADJP70-
ADJP60 ADJY60 ADJY70 
ADJY70-
ADJY60 
78.938 31,339,504 43,627,200 12,287,696 
74.774 61,828,352 88,758,032 26,929,680 
36.447 23,300,256 34,709,920 11,409,664 
46.056 26,245,216 37,031,184 10,785,968 
58.053 219,770,320 278,242,304 58,471,984 
57.540 29,767,184 44,315,408 14,548,224 
74.604 26,941,104 36,645,296 9,704,192 
66.389 17,204,656 24,541,360 7,336,704 
68.465 18,845,664 28,151,056 9,305,392 
24.309 23,034,768 35,628,624 12,593,856 
62.087 90,430,096 120,317,328 29,887,232 
58.478 18,288,608 29,719,840 11,431,232 
94.668 123,549,328 174,961,968 51,412,640 
65.283 27,008,448 35,875,936 8,867,488 
34.151 53,019,504 79,220,160 26,200,656 
70.432 219,277,168 330,255,360 110,978,192 
33.691 31,246,352 42,653,552 11,407,200 
44.851 73,290,144 135,183,552 61,893,408 
51.962 25,643,600 34,825,200 9,181,600 
63.194 255,986,048 376,716,544 120,730,496 
55.171 24,247,744 37,657,552 13,409,808 
83.772 38,001,760 50,010,064 12,008,304 
71.869 36,267,696 56,419,856 20,152,160 
66.006 57,637,696 76,312,192 18,674,496 
44.322 15,008,554 21,034,960 6,026,406 
84.142 34,409,056 46,985,824 12,576,768 
53.523 503,912,448 667,461,632 163,549,184 
Table 9,1b, Continued 
Region 
County 
number County name ADJP60 ADJP70 
ADJP70-
ADJP60 ADJY60 ADJY70 
ADJY70-
ADJY60 
11 85 Story 395.714 461.734 66.020 72,708,304 119,325,104 46,616,800 
11 91 Warren 216.459 263.111 46.652 31,672,368 58,891,392 27,219,024 
12 5 Audubon 253.663 317.281 63.618 11,285,272 14,703,662 3,418,390 
12 14 Carroll 339.344 408.424 69.080 28,042,704 36,882,608 8,839,904 
12 24 Crawford 237.879 297.504 59.625 21,808,368 32,755,472 10,947,104 
12 37 Greene 395.714 417.882 22.168 17,704,080 25,875,392 8,171,312 
12 81 Sac 364.147 428.200 64.053 20,805,776 28,218,720 7,412,944 
13 15 Atlantic 235.624 289.766 54.141 22,842,032 30,187,536 7,345,504 
13 43 Harrison 205.185 276.009 70.824 20,952,992 27,848,688 6,895,696 
13 65 Mills 275.083 323.300 48.217 14,544,468 23,172,848 8,628,380 
13 69 Montgomery 262.682 299.224 36.542 18,929,872 25,192,608 6,262,736 
13 73 Page 249.153 275.149 25.996 25,210,256 32,971,280 7,761,024 
13 78 Pottawattamie 280.720 338.777 58.057 135,179,200 176,416,672 41,237,472 
13 83 SheIby 294.249 349.955 55.706 17,545,424 26,915,632 9,370,208 
14 20 Clarke 118.376 169.388 51.013 9,719,670 13,702,533 3,982,863 
14 27 Decatur 107.102 153.052 45.949 9,290,996 12,085,092 2,794,096 
14 88 Union 166.854 214.960 48.106 16,954,352 22,813,248 5,858,896 
15 4 Appanoose 114.994 166.809 51.815 16,895,936 22,804,928 5,908,992 
15 26 Davis 121.758 171.968 50.210 IC, 508,644 13,863,887 3,355,243 
15 51 Jefferson 204.058 249.354 45.296 22,043,088 29,235,536 7,192,448 
15 59 Lucas 124.013 177.987 53.974 12,729,622 17,536,624 4,807,002 
15 62 Mahaska 282.975 320.720 37.745 30,780,368 38,682,384 7,902,016 
15 68 Monroe 103.720 153.911 50.191 12,099,072 15,950,636 3,851,564 
15 90 Wapello 215.331 223.558 8.227 75,510,560 82,166,064 6,655,504 
16 29 Des Moines 333.707 360.273 26.566 77,159,168 102,471,696 25,312,528 
16 44 Henry 305.522 337.057 31.535 23,812,000 37,602,768 13,790,768 
16 56 Lee 197.293 262.251 64.958 66,224,144 85,308,640 19,084,496 
Table 9.2, Population projections by counties and regions 
County Year 
Region number County name 1970 1980 1990 2000 2010 2020 
1 3 Allamakee 14,968 17,500 19,900 21,800 24,100 26,800 
1 22 Clayton 20,606 23,800 27,400 30,400 34,100 38,500 
1 33 Fayette 26,898 28,900 32,100 34,200 36,200 38,400 
1 45 Howard 11,442 11,400 12,400 13,400 14,900 16,300 
1 96 Winneshiek 21,758 23,900 26,000 26,900 28,300 29,400 
Region total 95,672 105,500 117,800 126,700 137,600 149,400 
2 17 Cerro Gordo 49,223 51,900 55,100 57,200 59,500 61,100 
2 34 Floyd 19,860 21,900 24,800 27,100 29,500 32,100 
2 35 Franklin 13,255 13,700 14,800 15,100 16,000 17,000 
2 41 Hancock 13,492 15,500 17,900 19,400 21,700 23,700 
2 55 Kossuth 22,937 25,100 28,600 31,000 34,600 38,500 
2 66 Mitchell 13,108 13,100 14,000 14,600 15,600 16,700 
2 95 Winnebago 12,990 15,000 16,500 16,700 17,300 17,200 
2 98 Worth 8,968 9,400 10,500 11,200 12,100 12,600 
Region total 153,833 165,600 182,200 192,300 206,300 218,900 
3 11 Buena Vista 20,693 22,400 24,500 25,200 26,100 27,100 
3 21 Clay 18,464 20,200 22,100 22,800 24,100 24,900 
3 30 Dickinson 12,565 14,200 15,800 16,500 17,200 17,500 
3 32 Emmet 14,009 15,800 17,800 19,100 21,100 22,700 
3 60 Lyon 13,340 14,400 16,400 18,300 20,700 23,700 
3 71 O'Brien 17,522 19,700 22,000 23,100 24,200 25,900 
3 72 Osceola 8,555 8,700 9,700 10,600 11,400 12,800 
3 74 Palo Alto 13,289 15,300 17,300 18,900 21,200 23,900 
3 84 Sioux 27,996 29,700 32,400 34,600 36,700 39,200 
Region total 146,433 160,400 178,000 189,100 202,700 217,700 
Table 9.2. Continued 
glon 
County 
number County name 
Year 
1970 1980 1990 2000 2010 2020 
4 18 Cherokee 17,269 18,400 19,900 21,400 23,000 24,700 
4 47 Ida 9,283 9,600 10,300 11,200 11,800 13,100 
4 67 Monona 12,069 13,200 14,500 15,300 16,600 18,200 
4 75 Plymouth 24,322 25,300 27,600 29,700 31,500 33,800 
4 97 Woodbury 103,052 114,400 126,400 136,300 147,300 158,600 
Region total 165,995 180,900 198,700 213,900 230,200 248,400 
5 13 Calhoun 14,287 14,700 15,600 16,400 17,000 17,700 
5 40 Hamilton 18,383 18,300 18,600 19,500 20,100 21,200 
5 46 HumboId t 12,519 13,900 15,200 15,700 16,500 17,300 
5 76 Pocahontas 12,757 12,100 12,100 12,400 13,300 14,700 
5 94 Webster 48,391 50,600 54,000 56,300 59,100 60,600 
5 99 Wright 17,294 17,900 19,300 20,300 20,700 21,600 
Region total 123,631 127,500 134,800 140,600 146,700 153,100 
6 42 Hardin 22,248 23,000 24,500 25,100 25,900 27,100 
6 64 Marshall 41,076 45,100 50,100 53,600 57,200 60,900 
6 79 Poweshiek 18,803 21,100 23,000 24,100 24,600 25,200 
6 86 Tama 20,147 21,500 23,500 25,500 27,200 29,900 
Region total 102,274 110,700 121,100 128,300 134,900 143,100 
7 7 Black Hawk 132,916 145,000 157,600 167,700 177,400 185,800 
7 9 Bremer 22,737 24,900 26,600 27,700 27,900 28,900 
7 10 Buchanan 21,762 23,100 25,500 28,000 31,600 35,300 
7 12 Butler 16,953 19,100 21,200 22,700 24,700 26,800 
7 19 Chickasaw 14,969 15,700 17,400 19,300 21,400 24,100 
7 38 Grundy 14,119 15,400 16,800 17,500 17,700 18,100 
Region total 223,456 243,200 265,100 282,900 300,700 319,000 
Table 9.2. Continued 
County Year 
Region number County name 1970 1980 1990 2000 2010 2020 
8 16 Cedar 17,655 18,800 19,700 20,500 21,100 21,500 
8 23 Clinton 56,749 64,000 72,000 78,300 85,200 91,100 
8 28 Delaware 18,770 20,900 23,900 27,400 31,200 35,600 
8 31 Dubuque 90,609 105,600 123,200 137,700 152,700 168,500 
8 49 Jackson 20,839 23,500 27,300 30,400 34,300 38,800 
Region total 204,622 232,800 266,100 294,300 324,500 355,500 
9 70 Muscatine 37,181 42,000 47,900 52,600 57,300 61,900 
9 82 Scott 142,687 159,500 179,900 199,100 217,900 236,600 
Region total 179,868 201,500 227,800 251,700 275,200 298,500 
10 6 Benton 22,885 25,400 27,400 28,700 30,700 31,800 
10 48 Iowa 15,419 16,300 17,900 18,900 20,400 22,200 
10 52 Johnson 72,127 79,800 87,700 97,000 106,600 115,100 
10 53 Jones 19,868 21,300 23,400 24,900 27,600 29,900 
10 57 Linn 163,213 180,800 200,400 218,000 233,800 247,700 
10 92 Washington 18,967 19,600 20,500 21,300 22,500 24,300 
Region total 312,479 343,200 377,300 408,800 441,600 471,000 
11 8 Boone 26,470 29,900 32,700 33,900 34,900 35,700 
11 25 Dallas 26,085 27,800 29,800 31,400 33,100 34,100 
11 50 Jasper 35,425 39,600 43,800 46,700 49,200 51,400 
11 61 Madison 11,558 13,800 16,400 17,300 18,300 19,200 
11 63 Marion 26,352 28,200 30,300 30,900 31,300 31,300 
11 77 Polk 286,101 321,400 356,500 384,500 412,600 438,400 
11 85 Story 62,783 75,000 84,400 92,900 100,500 106,300 
11 91 Warren 27,432 34,500 41,800 46,800 51,200 54,500 
Region total 502,206 570,200 635,700 684,400 731,100 770,900 
Table 9.2. Continued 
County 
Region number County name 
12 5 Audubon 
12 14 Carroll 
12 24 Crawford 
12 37 Greene 
12 39 Guthrie 
12 81 Sac 
Region total 
13 15 Cass 
13 36 Fremont 
13 43 Harrison 
13 65 Mills 
13 69 Montgomery 
13 73 Page 
13 78 Pottawattamie 
13 83 Shelby 
Region total 
14 1 Adair 
14 2 Adams 
14 20 Clarke 
14 27 Decatur 
14 80 Ringgold 
14 87 Taylor 
14 88 Union 
Region total 
Year 
1970 1980 1990 2000 2010 2020 
9,595 
22,912 
19,198 
12,716 
12,243 
15,573 
92,237 
17,007 
9,282 
16,240 
11,832 
12,781 
18,537 
86,991 
15,528 
188,198 
9,487 
6,322 
7,581 
9,737 
6,373 
8,790 
13,557 
61,847 
9,700 
25,100 
19,200 
13,200 
13,100 
17,000 
97,300 
18,600 
10,500 
19,300 
13,200 
14,800 
20,900 
98,300 
17,300 
212,900 
9,300 
6,400 
8,400 
9,700 
6,700 
9,300 
14,500 
64,300 
10,400 
28,600 
20,300 
14,100 
14,300 
18,800 
106,500 
20,000 
11,800 
22,500 
14,600 
17,400 
22,500 
111,800 
19,900 
240,500 
9,700 
6,200 
9,500 
9,800 
7,000 
9,400 
15,300 
66,900 
10,900 
31,600 
22,200 
14,800 
14,500 
20,200 
114,200 
20,600 
12,700 
25,000 
15,300 
18,700 
23,900 
122,600 
21,400 
260,200 
10,300 
6,400 
10,000 
9,900 
7,100 
9,700 
16,300 
69,700 
11,600 
35,100 
24,300 
15,700 
15,600 
21,900 
124,200 
21,700 
13,700 
27,700 
15,800 
20,000 
25,500 
133,400 
23,700 
281,500 
10,800 
6,400 
11,000 
9,700 
7,600 
9,500 
16,800 
71,800 
12,500 
39,200 
26,600 
17,100 
16,700 
23,900 
136,000 
22,900 
14,900 
30,900 
16,200 
21,300 
26,700 
144,000 
25,900 
302,800 
11,700 
6,500 
11,200 
9,800 
8,100 
9,900 
16,800 
74,000 
Table 9.2. Continued 
County Year 
legion number County name 1970 1980 1990 2000 2010 2020 
15 4 Appanoose 15,007 16,600 18,700 19,700 21,100 22,200 
15 26 Davis 8,207 8,600 9,600 10,200 10,900 11,300 
15 51 Jefferson 15,774 16,400 16,600 16,600 16,700 16,900 
15 54 Keokuk 13,943 14,500 15,400 16,300 17,300 18,700 
15 59 Lucas 10,163 11,000 11,800 12,000 13,300 14,100 
15 62 Mahaska 22,177 23,900 25,000 25,800 26,800 27,200 
15 68 Monroe 9,357 9,800 10,300 10,900 11,600 12,600 
15 89 Van Buren 8,643 8,900 9,800 10,400 10,700 11,000 
15 90 Wapello 42,149 44,900 47,600 49,600 51,200 53,300 
15 93 Wayne 8,405 8,800 8,800 8,700 9,000 9,200 
Region total 153,825 163,400 173,600 180,200 188,600 196,500 
16 29 Des Moines 46,982 46,500 47,300 49,100 51,000 52,500 
16 44 Henry 18,114 18,200 19,200 19,900 21,100 21,800 
16 56 Lee 42,996 46,300 50,400 53,400 56,800 60,600 
16 58 Louisa 10,682 12,500 14,100 14,200 14,300 14,300 
Region total 118,774 123,500 131,000 136,600 143,200 149,200 
State total 2,825,350 3,102,900 3,423,100 3,673,900 3,940,800 4,204,000 
412 
age groups. This cohort-survival method produces a sensitive projec­
tion. A brief summary of this method follows. 
The age-sex specific survival rates for the state as a whole and 
the age-sex specific fertility rates and migration rates for each 
county were determined. According to assumptions about change between 
1970 and 1975, each rate for each cohort in each county was applied 
to the 1970 population of that cohort, resulting in a projected cohort 
population to 1975 for all 99 counties. Then each specific rate, 
newly adjusted according to assumptions of change between 1975 and 1980, 
was applied to its corresponding 1975 cohort population. This resulted 
in a projected cohort population to 1980. The procedure was repeated 
for each projected period — each new projection calculated from the 
previously projected figure — according to assumptions about changes 
in rates of components. 
The period from 1969 to 1971 provided the basis for determining 
the fertility and survival rates, and the census decade 1960 to 1970 
provided the base for calculating the net migration rates. Five-year 
survival rates for Iowa males and females, by age, were calculated 
and tied in with the United States projected rates. It was assumed 
that the state age and sex specific survival rates were sufficiently 
uniform to be applicable to all 99 counties. United States survival 
rates showed a slight increase in the future. Age specific fertility 
rates calculated for each county were adjusted to follow the national 
trend of Series E. Series E assumes ultimate completed fertility of 
2.1 children per woman. County migration rates, by age and sex, based 
on the 1960 to 1970 net migration experience, were adjusted to conform 
413 
with the 1970-1973 trends.^ Because of the uncertainty of these 
trends continuing over time, they have been gradually reduced to 0 
by the year 2000. 
E. Agricultural Land Use Within 
Incorporated Places Tables 
The net migration rates used in these projections were based 
on 1974 U.S. Census Bureau control figures that were subsequently 
revised downwards slightly. But disregarding the exact magnitude of 
the effect, the major migration trend from 1970 to 1973 is a drastic 
lessening of the historically large migration of lowans to other 
states. 
Table 9,3a, Agricultural land use acres within Incorporated places by size classes and regions 
Population size class 
County County 50,000+ 10,001-50,000 5.001-10.000 
number name 1963 1967 1970 1973 1963 1967 1970 1973 1963 1967 1970 1973 
Region 1 
3 A1lamakee 0 0 0 0 0 0 0 0 0 0 0 0 22 Clayton 0 0 0 0 0 0 0 0 0 0 0 0 33 Fayette 0 0 0 0 0 0 0 0 727 442 414 405 45 Howard 0 0 0 0 0 0 0 0 0 0 0 0 96 Winneshiek 0 0 0 0 0 0 0 0 393 1,066 1,015 1,701 
Reg]on total 0 0 0 0 0 0 0 0 1,120 1,508 1,429 2,106 
Region 2 
17 Cerro Gordo 0 0 0 0 2,653 2,653 2,868 8 ,569 512 491 896 787 34 Floyd 0 0 0 0 0 0 0 0 425 427 302 263 35 Frank 11n 0 0 0 0 0 0 0 0 0 0 0 0 41 Hancock 0 0 0 0 0 0 0 0 0 0 0 0 55 Kossuth 0 0 0 0 0 0 0 0 299 275 252 242 66 Ml telle 11 0 0 0 0 0 0 0 0 0 0 0 0 95 Winnebago 0 0 0 0 0 0 0 0 0 0 0 0 98 Worth 0 0 0 0 0 0 0 0 0 0 0 0 
Region total 0 0 0 0 2,653 2,653 2,868 8 ,569 1,236 1,193 1,450 1,292 
Region 3 
11 Buena Vista 0 0 0 0 0 0 0 0 531 481 459 410 21 Clay 0 0 0 0 965 870 2,713 2 ,673 0 0 0 0 
30 Dickinson 0 0 0 0 0 0 0 0 0 0 0 0 
32 Emme t 0 0 0 0 0 0 0 0 963 928 932 977 60 Lyon 0 0 0 0 0 0 0 0 0 0 0 0 
71 O'Brien 0 0 0 0 0 0 0 0 0 0 0 0 
72 Osceola 0 0 0 0 0 0 0 0 0 0 0 0 
74 Palo Alto 0 0 0 0 0 0 0 0 0 0 0 0 
84 Sioux 0 0 0 0 0 0 0 0 0 0 0 0 
Region total 0 0 0 0 965 870 2,713 2 ,673 1,494 1,409 1,391 1,387 
Table 9.3a, Conlinuocl 
Population size class 
County County 50.000+ 10,001-50.000 5 ,001-10.000 
number name 1963 1967 1970 1973 1963 1967 1970 1973 1963 1967 1970 1973 
Region 
18 
4 
Cherokee 0 0 0 0 0 0 0 0 1,441 1,841 1,810 1,784 
47 Ida 0 0 0 0 0 0 0 0 0 0 0 0 
67 Monona 0 0 0 0 0 0 0 0 0 0 0 0 
75 Plymouth 0 0 0 0 0 0 0 0 997 1,224 1,210 1,139 
97 Woodbury 13,894 13. 908 13, 507 13, 056 0 0 0 0 0 0 0 0 
Region total 13,894 13. 908 13, 507 13, 056 0 0 0 0 2,438 3,065 3,020 2,923 
13 
5 
Calhoun 0 0 0 0 0 0 0 0 0 0 0 0 
40 Hamilton 0 0 0 0 0 0 0 0 908 868 2,045 2,310 
46 Humboldt 0 0 0 0 0 0 0 0 0 0 0 0 
76 Pocahontas 0 0 0 0 0 0 0 0 0 0 0 0 
94 Webster 0 0 0 0 297 4,048 3,692 3,535 0 0 0 0 
99 Wright 0 0 0 0 0 0 0 0 0 0 0 0 
Region total 0 0 0 0 297 4,048 3,692 3,535 908 868 2,045 2,310 
Region 
42 
6 
Hardin 0 0 0 0 0 0 0 0 1,411 1,411 1,471 1,362 
64 Marshall 0 0 0 0 1,110 3,664 3,530 3,303 0 0 0 0 
79 Poweshiek 0 0 0 0 0 0 0 0 171 237 288 200 
86 Tama 0 0 0 0 0 0 0 0 0 0 0 0 
Region total 0 0 0 0 1,110 3,664 3,530 3,303 1,582 1,648 1,759 1,562 
Region 
7 
7 
Black Hawk 6,099 16 ,194 16 ,715 16 ,271 3,013 5,396 4,878 10,118 931 929 833 817 
9 Bremer 0 0 0 0 0 0 0 0 1,206 1,337 1,153 1,156 
10 Buchanan 0 0 0 0 0 0 0 0 497 231 162 332 
12 Butler 0 0 0 0 0 0 0 0 0 0 0 0 
Table 9.3a. Continued 
Population size class 
County County 50.000+ 10.001-50.000 5 ,001-10,000 
number name 1963 1967 1970 1973 1963 1967 1970 1973 1963 1967 1970 1973 
19 Chickasaw 0 0 0 0 0 0 0 0 0 0 0 0 
38 Grundy 0 0 0 0 0 0 0 0 0 0 0 0 
Region total 6,099 16,194 16,715 16,271 3,013 5,396 4,878 10,118 2,634 2,497 2,148 2,305 
Region 
16 
8 
Cedar 0 0 0 0 0 0 0 0 0 0 0 0 
23 Clinton 0 0 0 0 1,269 1,334 13,230 13,291 0 0 0 0 
28 Delaware 0 0 0 0 0 0 0 0 0 0 0 0 
31 Dubuque 617 1,152 1,089 1,574 0 0 0 0 0 0 0 0 
49 Jackson 0 0 0 0 0 0 0 0 748 708 669 700 
Region total 617 1,152 1,089 1,574 1,269 1,334 13,230 13,291 748 708 669 700 
Jfl£lon_ 
70 
9 
Muscatine 0 0 0 0 1,667 1,333 1,218 1,342 0 0 0 0 
82 Scott 16,575 21,481 20,745 19,798 1,921 3,250 3,485 7,933 0 0 0 0 
Region total 16,575 21,481 20,745 19,798 3,588 4,583 4,703 9,275 0 0 0 0 
Region 
" 6" 
J.0 
Benton 0 0 0 0 0 0 0 0 0 0 0 0 
48 Iowa 0 0 0 0 0 0 0 0 0 0 0 0 
52 Johnson 0 0 0 0 612 3,265 5,650 5,773 159 674 2,707 2,606 
53 Jones 0 0 0 0 0 0 0 0 0 0 0 0 
57 Linn 10,490 10,555 9,951 9,449 2,281 3,057 2,899 2,942 0 0 0 0 
92 Washington 0 0 0 0 0 0 0 0 333 317 301 301 
Region total 10,490 10,555 9,951 9,449 2,893 6,322 8,549 8,715 492 991 3,008 2,907 
Region 
8 
11 
Boone 0 0 0 0 596 892 849 2,224 0 0 0 0 
25 Dallas 0 0 0 0 0 0 0 0 363 429 394 490 
Table 9,3a, Continued 
Population size class 
County 
number 
County 
name 
50,000+ 10, 001-50,000 5 .001-10.000 
1963 1967 1970 1973 1963 1967 1970 1973 1963 1967 1970 1973 
50 Jasper 0 0 0 0 1,376 1, 483 1,333 1,442 0 0 0 0 61 Mad i s on 0 0 0 0 0 0 0 0 0 0 0 0 63 Marlon 0 0 0 0 0 0 0 0 754 718 785 1,547 77 Polk 5,666 5,240 4, 996 4 ,582 9,368 8, 776 8,930 8,587 1,088 1,006 2,748 2,522 85 Story 0 0 0 0 2,384 2, 155 1,742 1,788 0 0 0 0 91 Warren 0 0 0 0 0 0 0 0 740 775 2,380 2,286 
Region total 5,666 5,240 4, 996 4 ,582 13,724 13, 306 12,854 14,041 2,945 2,928 6,307 6,845 
Rep, ion 12 
5 Audubon 0 0 0 0 0 0 0 0 0 0 0 0 
14 Carroll 0 0 0 0 0 0 0 0 468 474 541 408 
24 Crawford 0 0 0 0 0 0 0 0 1,444 1,854 1,756 1,703 37 Greene 0 0 0 0 0 0 0 0 0 0 0 0 39 Guthrie 0 0 0 0 0 0 0 0 0 0 0 0 
«1 Sac 0 0 0 0 0 0 0 0 0 0 0 0 
Region total 0 0 0 0 0 0 0 0 1,912 2,328 2,297 2,111 
Region 13 
15 Cass 0 0 0 0 0 0 0 0 460 369 268 268 36 Fremont 0 0 0 0 0 0 0 0 0 0 0 0 
43 Harrison 0 0 0 0 0 0 0 0 0 0 0 0 65 Mills 0 0 0 0 0 0 0 0 0 0 0 0 69 Montgomery 0 0 0 0 0 0 0 0 673 784 738 653 
73 Page 0 0 0 0 0 0 0 0 735 754 700 642 
78 Pottawattamie 1,477 1,851 8, 997 8 ,520 0 0 0 0, 0 0 0 0 83 Shelby 0 0 0 0 0 0 0 0 414 357 1,392 1,360 
Region total 1,477 1,851 8, 997 8 ,520 0 0 0 0 2,282 2,264 3,098 2,923 
Table 9.3a. Continued 
Population size class 
County 
number 
County 
name 
50.000+ 10,001-50,000 5 ,001-10,000 
1963 1967 1970 1973 1963 1967 1970 1973 1963 1967 1970 1973 
Region 14 
1 Adair 0 0 0 0 0 0 0 0 0 0 0 0 
2 Adams 0 0 0 0 0 0 0 0 0 0 0 0 
20 Clarke 0 0 0 0 0 0 0 0 0 0 0 0 
27 Decatur 0 0 0 0 0 0 0 0 0 0 0 0 
80 Ringgold 0 0 0 0 0 0 0 0 0 0 0 0 
87 Taylor 0 0 0 0 0 0 0 0 0 0 0 0 
88 Union 0 0 0 0 0 0 0 0 682 659 948 920 
Region total 0 0 0 0 0 0 0 0 682 659 948 920 
Région 15 
4 Appanoose 0 0 0 0 0 0 0 0 844 769 787 731 
26 Davis 0 0 0 0 0 0 0 0 0 0 0 0 
51 Jefferson 0 0 0 0 0 0 0 0 108 265 503 669 
54 Keokuk 0 0 0 0 0 0 0 0 0 0 0 0 
59 Lucas 0 0 0 0 0 0 0 0 451 687 664 609 
62 Mahaska 0 0 0 0 149 222 183 197 0 0 0 0 
68 Monroe 0 0 0 0 0 0 0 0 0 0 0 0 
89 Van Buren 0 0 0 0 0 0 0 0 0 0 0 0 
90 Wapello 0 0 0 0 350 390 182 330 0 0 0 0 
93 Wayne 0 0 0 0 0 0 0 0 0 0 0 0 
Region tot&l 0 0 0 0 499 612 365 527 1,403 1,721 1,954 2,009 
Region 16 
29 Des Moines 0 0 0 0 1 ,776 1,660 2,058 1 ,960 0 0 0 0 
44 Henry 0 0 0 0 0 0 0 0 404 1,051 1,285 1,466 
56 Lee 0 0 0 0 802 960 1,100 1 ,620 0 0 0 0 
58 Louisa 0 0 0 0 0 0 0 0 0 0 0 0 
Region total 0 0 0 0 2 ,578 2,620 3,158 3 ,580 404 1,051 1,285 1,466 
State total 54,818 70,381 76, 000 73,250 32 ,589 45,408 60,540 77 ,62 7 22 , 2 8 0 24 , 83 8 32,80 8 33,766 
Table 9.3b. Agricultural land use acres within incorporated places by size classes and regions 
Population size class 
County 
number 
County 
name 
2.501-5,000 1.501-•2.500 
1963 1967 1970 1973 1963 1967 1970 1973 
Region 1 
3 A1lamakee 71 68 60 59 0 0 0 0 
22 Clayton 0 0 0 0 688 661 646 613 
33 Fayette 466 695 591 597 280 296 320 276 
45 Howard 1,030 950 965 951 0 0 0 0 
96 Winneshiek 0 0 0 0 150 146 126 126 
Region total 1,567 1,713 1,616 1,607 1,118 1,103 1,092 1,015 
Region 2 
17 Cerro Gordo 0 0 0 0 0 0 0 0 
34 Floyd 0 0 0 0 0 0 0 0 
35 Franklin 1,336 1,329 1,261 1,221 390 409 403 403 
41 Hancock 0 0 398 347 226 303 297 284 
55 Kossuth 0 0 0 0 0 0 0 0 
66 Mitchell 223 223 188 205 0 0 0 0 
95 Winnebago 400 366 267 267 1,025 1,009 891 880 
98 Worth 0 0 0 0 2,000 1,953 1,904 1,850 
Region total 1,959 1,918 2,114 2,040 3,641 3,674 3,495 3,417 
Region 3 
11 Buena Vista 0 0 0 0 234 178 194 194 
21 Clay 0 0 0 0 0 0 0 0 
30 Dickinson 149 106 207 176 22 20 0 0 
32 Emmet 0 0 0 0 0 0 0 0 
60 Lyon 1,693 1,657 1,617 1,593 0 0 0 0 
71 O'Brien 460 465 953 882 265 287 299 291 
72 Osceola 113 110 110 100 0 0 0 0 
74 Palo Alto 566 539 735 702 0 0 0 0 
84 Sioux 1,532 1,092 1,059 1,153 509 479 370 426 
Region total 4,513 3,969 4,681 4,606 1,030 964 863 911 
Table 9,3b, Continued 
Population size class 
County 
number 
County 
name 
2,501-5,000 1,501-2,500 
1963 1967 1970 1973 1963 1967 1970 1973 
Region 4 
18' Cherokee 0 0 0 0 0 0 0 0 
47 Ida 0 0 0 0 189 214 171 160 
67 Monona 1,932 1,911 1,874 1,864 194 193 178 190 
75 Plymouth 0 0 0 0 0 0 0 0 
97 Woodbury 0 0 0 0 0 0 0 0 
Region total 1,932 1,911 1,874 1,864 383 407 349 350 
Re&ion 5 
13 Calhoun 0 0 0 0 4,965 5,367 5,296 5,224 
40 llaini Iton 0 0 0 0 0 0 0 0 
46 Humboldt 1,004 893 819 795 0 0 0 0 
76 Pocahontas 0 0 0 0 143 196 169 257 
94 Webster 0 0 0 0 0 0 0 0 
99 Wright 2,223 2,205 2,026 2,028 484 486 422 424 
Region total 3,227 3,098 2,845 2,823 5,592 6,049 5,887 5,905 
Region 6 
42 Hardin 1,538 1,488 1,532 1,509 510 510 478 479 
64 Marshall 0 0 0 0 0 0 0 0 
79 Poweshiek 0 0 0 0 0 0 0 0 
86 Tama 813 810 776 742 1,127 930 905 720 
Region total 2,351 2,298 2,308 2,251 1,637 1,440 1,383 1,199 
Region 7 
5,189 1 Black Hawk 0 0 0 0 1,188 3,678 4,602 
9 Bremer 0 0 0 0 733 739 737 700 
10 Buchanan 0 0 0 0 599 599 498 444 
12 Butler 0 0 0 0 22 162 108 87 
Table 9.3b. Continued 
Population size class 
County County 2.501-5,000 1,501-2,500 
number name 1963 1967 1970 1973 1963 1967 1970 1973 
19 Chickasaw 335 351 282 669 940 974 829 763 
38 Grundy 148 385 371 357 388 377 360 360 
Region total 483 736 653 1,026 3,870 6,529 7,134 7,543 
Region 
16 
8 
Cedar 15 0 0 0 0 0 0 0 
23 Clinton 1,494 2,053 3,110 3,157 0 0 0 0 
28 Delaware 1,056 1,065 1,163 1,439 0 0 0 0 
31 Dubuque 1,058 922 953 860 80 80 72 77 
49 Jackson 0 0 0 0 0 0 0 0 
Region total 3,623 4,040 5,226 5,456 80 80 72 77 
Region 9 
70 Muscatine 0 0 0 0 239 224 204 397 
82 Scott 241 200 1,387 1,385 1,365 1,405 2,973 5,571 
Region total 241 200 1,387 1,385 1,604 1,629 3,177 5,968 
Région 
6 Benton 1,090 1,044 953 1,960 0 0 0 0 
48 Iowa 0 0 0 0 133 136 138 675 
52 Johnson 0 0 0 0 0 0 0 0 
53 Jones 204 286 298 1,331 11 11 11 10 
57 Linn 78 73 47 220 37 95 128 157 
92 Washington 0 0 0 0 0 0 0 0 
Region total 1,372 1,403 1,298 3,511 181 242 277 842 
Region 
8 
11 
Boone 0 0 0 0 475 425 396 389 
25 Dallas 0 0 0 0 473 472 460 1,934 
Table 9.3b, Continued 
Population size class 
County 
number 
County 
name 
1 o 
in CM 
5.000 1.501-2.500 
1963 1967 1970 1973 1963 1967 1970 1973 
50 Jasper 0 0 0 0 30 30 64 49 
61 Madison 165 147 147 288 0 0 0 0 
63 Marion 0 0 0 0 0 0 0 0 
77 Polk 1,602 1,589 1,674 1,452 912 783 757 2,349 
85 Story 646 604 573 406 455 452 507 467 
91 Warren 0 0 0 0 396 390 385 543 
Region total 2,413 2,340 2,394 2,146 2,741 2,552 2,569 5,731 
Region 12 
5 Audubon 312 294 281 282 0 0 0 0 
14 Carroll 0 0 0 0 893 899 860 860 
24 Crawford 0 0 0 0 0 0 0 0 
37 Greene 1,527 1,507 1,466 1,377 0 0 0 0 
39 Guthrie 0 0 0 0 25 24 11 10 
81 Sac 2,026 1,998 1,989 1,915 0 0 0 0 
Region total 3,865 3,799 3,736 3,574 918 923 871 870 
Region 13 
15 Cass 0 0 0 0 0 0 0 0 
36 Fremont 0 0 0 0 57 57 57 57 
43 Harrison 543 560 594 441 136 159 160 94 
65 Mills 165 165 158 153 0 0 0 0 
69 Montgomery 0 0 0 0 0 0 0 0 
73 Page 0 0 0 0 0 0 0 0 
78 Pottawattamie 121 59 59 59 621 575 564 612 
83 SheIby 0 0 0 0 0 0 0 0 
Region total 829 784 811 653 814 791 781 763 
Table 9.3b, Continued 
Population size class 
County 
number 
County 
name 
2,501-5.000 1,501-2,500 
1963 1967 1970 1973 1963 1967 1970 1973 
ReRlon 14 
1 Adair 0 0 0 0 543 528 524 523 
2 Adams 0 0 0 0 150 205 166 160 
20 Clarke 243 215 168 58 0 0 0 0 
27 Decatur 955 924 1,013 742 251 457 396 373 
80 Ringgold 0 0 0 0 518 633 755 742 
87 Taylor 0 0 0 0 365 365 365 390 
88 Union 0 0 0 0 0 0 0 0 
Region total 1,198 1,139 1,181 800 1,827 2,188 2,206 2,188 
Region 15 
4 Appanoose 0 0 0 0 0 0 0 0 
26 Davis 178 160 160 172 0 0 0 0 
51 Jefferson 0 0 0 0 0 0 0 0 
54 Keokuk 0 0 0 0 487 436 399 431 
59 Lucas 0 0 0 0 0 0 0 0 
62 Mahaska 0 0 0 0 0 0 0 0 
68 Monroe 676 720 677 619 0 0 0 0 
89 Van Buren 0 0 0 0 0 0 0 0 
90 Wapello 0 0 0 0 0 0 0 0 
93 Wayne 0 0 0 0 188 161 155 146 
Region total 854 880 837 791 675 597 554 577 
Region 16 
29 Des Moines 446 815 1,075 1,327 0 0 0 0 
44 Henry 0 0 0 0 81 81 74 74 
56 Lee 0 0 0 0 0 0 0 0 
58 Louisa 0 0 0 0 150 197 134 130 
Region total 446 815 1,075 1,327 231 278 208 204 
State total 30,873 31,043 34,036 35,860 26,342 29,446 30,918 37,560 
Table 9,3c. Agricultural land use acres within incorporated places by size classes and regions 
Population size class 
County County 1.500 or less Total 
number name 1963 1967 1970 1973 1963 1967 1970 1973 
Repion 
3 
1 
Allamakee 410 409 409 373 481 477 469 432 
22 Clayton 4,021 3,850 3,716 3,698 4,709 4,511 4,362 4,311 
33 Fayette 2,697 2,751 2,711 2,724 4,170 4,184 4,036 4,002 
45 Howard 1,679 1,680 1,691 1,694 2,709 2,630 2,656 2,645 
96 Winneshiek 4,475 4,571 4,579 4,496 5,018 5,783 5,720 6,323 
Region total 13,282 13,261 13,106 12,985 17,087 17,585 17,243 17,713 
17 
2 
Cerro Gordo 4,051 3,973 3,938 3,713 7,216 7,117 7,702 13,069 
34 Floyd 1,837 1,812 1,782 1,751 2,262 2,239 2,084 2,014 
35 Franklin 8,690 8,647 8,594 8,667 10,416 10,385 10,258 10,291 
41 Hancock 2,180 2,251 2,236 2,243 2,406 2,554 2,931 2,874 
55 Kossuth 1,212 1,225 1,241 1,223 1,511 1,500 1,493 1,465 
66 Mitchell 988 961 958 885 1,211 1,184 1,146 1,090 
95 Winnebago 1,864 1,830 1,836 1,823 3,289 3,205 2,994 2,970 
98 Worth 2,600 2,557 2,514 2,460 4,600 4,510 4,418 4,310 
Region total 23,422 23,256 23,099 22,765 32,911 32,694 33,026 38,083 
Region 
11 
3 
Buena Vista 896 871 865 870 1,661 1,530 1,518 1,474 
21 Clay 1,289 1,314 1,303 1,302 2,254 2,184 4,016 3,975 
30 Dickinson 1,397 1,424 1,220 1,506 1,568 1,550 1,427 1,682 
32 Emmet 1,008 1,007 997 1,121 1,971 1,935 1,929 2,098 
60 Lyon 
O'Brien 
4,022 3,997 3,967 3,967 5,715 5,654 5,584 5,560 
71 1,022 1,118 1,135 1,128 1,747 1,870 2,387 2,301 
72 Osceola 1,346 1,314 1,302 1,292 1,459 1,424 1,412 1,392 
74 Palo Alto 739 803 815 810 1,305 1,342 1,550 1,512 
84 Sioux 1,479 1,561 1,440 1,564 3,520 3,132 2,869 3,143 
Region total 13,198 13,409 13,044 13,560 21,200 20,621 22,692 23,137 
Table 9.3c. Continued 
Population size class 
County County 1,500 or less Total 
number name 1963 1967 1970 1973 1963 1967 1970 1973 
Region 4 
18 Cherokee 1,387 1,304 1,295 1,282 2,828 3,145 3,105 3,066 
47 Ida 694 695 778 774 883 909 949 934 
67 Monona 1,208 1,217 1,215 1,249 3,334 3,321 3,267 3,303 
75 Plymouth 844 754 756 1,102 1,841 1,978 1,966 2,241 
97 Woodbury 1,431 1,785 2,306 2,275 15,325 15,693 15,813 15,331 
Region total 5,564 5,755 6,350 6,682 24,211 25,046 25,100 24,875 
Region 
13 
5 
Calhoun 4,787 4,756 4,763 4,722 9,752 10,123 10,059 9,946 
40 Hamilton 4,293 4,283 4,290 4,272 5,201 5,151 6,335 6,582 
46 Humboldt 3,810 3,420 3,928 3,383 4,814 4,313 4,747 4,178 
76 Pocahontas 1,243 1,257 1,279 1,274 1,386 1,453 1,448 1,531 
94 Webster 8,366 8,344 8,270 6,748 8,663 12,392 11,962 10,283 
99 Wright 1,432 1,422 1,365 1,367 4,139 4,113 3,813 3,819 
Region total 23,931 23,482 23,895 21,766 33,955 37,545 38,364 36,339 
Region 
42 
6 
Hardin 3,141 3,144 3,437 3,511 6,600 6,553 6,918 6,861 
64 Marshall 2,489 2,518 2,479 2,335 3,599 6,182 6,009 5,638 
79 Poweshiek 2,271 2,291 2,248 2,341 2,442 2,528 2,536 2,541 
86 Tama 2,587 2,589 2,615 2,501 4,527 4,329 4,296 3,963 
Region total 10,488 10,542 10,779 10,688 17,168 19,592 19,759 19,003 
Region 7 
7 Black Hawk 851 1,067 953 941 12,082 27,264 27,981 33,336 
9 Bremer 1,116 1,102 1,097 1,162 3,055 3,178 2,987 3,018 
10 Buchanan 1,017 1,113 1,082 1,000 2,113 1,943 1,742 1,776 
12 Butler 3,763 3,723 3,693 3,653 3,785 3,885 3,801 3,740 
Table 9.3c. Continued 
Population size class 
County County 1,500 or less Total 
number name 1963 1967 1970 1973 1963 1967 1970 1973 
19 Chickasaw 1,607 1,530 1,545 1,531 2,882 2,855 2,656 2,963 
38 Grundy 1,403 1,363 1,344 1,305 1,939 2,125 2,075 2,022 
Region total 9,757 9,898 9,714 9,592 25,856 41,250 41,242 46,855 
Region 
16 
8 
Cedar 476 477 1,061 914 491 477 1,061 914 
23 Clinton 1,402 1,342 1,349 1,307 4,165 4,729 17,689 17,755 
28 Delaware 1,237 1,228 1,467 1,530 2,293 2,293 2,630 2,969 
31 Dubuque 1,919 2,342 2,797 2,851 3,674 4,496 4,911 5,362 
49 Jackson 2,777 2,841 2,833 2,815 3,525 3,549 3,502 3,515 
Region total 7,811 8,230 9,507 9,417 14,148 15,544 29,793 30,515 
Region 
70 
9 
Muscatine 84 109 109 2,370 1,990 1,666 1,531 4,109 
82 Scott 3,106 3,283 3,958 4,256 23,208 29,619 32,548 38,943 
Region total 3,190 3,392 4,067 6,626 25,198 31,285 34,079 43,052 
Region 
6 
.12 
Benton 851 841 785 786 1,941 1,885 1,738 2,746 
48 Iowa 94 94 94 109 227 230 232 784 
52 Johnson 574 1,144 3,141 3,706 1,345 5,083 11,498 12,085 
53 Jones 1,100 1,049 1,074 1,012 1,315 1,346 1,383 2,353 
57 Linn 5,120 4,394 4,244 4,179 18,006 18,174 17,269 16,947 
92 Washington 1,010 1,141 1,077 998 1,343 1,458 1,378 1,299 
Region total 8,749 8,663 10,415 10,790 24,177 28,176 33,498 36,214 
Region 
8 
11 
Boone 1,771 1,644 1,621 1,600 2,842 2,961 2,866 4,213 
25 Dallas 1,949 1,941 1,914 2,266 2,785 2,842 2,768 4,690 
Table 9.3c, Continued 
Population size class 
County County 1,500 or less Total 
number name 1963 1967 1970 1973 1963 1967 1970 1973 
50 Jasper 847 871 846 1,202 2,253 2,384 2,243 2,693 
61 Madison 2,469 2,441 2,410 2,357 2,634 2,588 2,557 2,645 
63 Marion 1,580 1,437 1,184 1,197 2,334 2,155 1,969 2,744 
77 Polk 2,498 2,585 7,076 12,017 21,134 19,979 26,181 31,509 
85 Story 3,691 3,619 3,518 3,605 7,176 6,830 6,340 6,266 
91 Warren 1,544 1,509 1,491 1,477 2,680 2,674 4,258 4,308 
Region total 16,349 16,047 20,060 25,721 43,838 42,413 49,180 59,066 
ReRlon 12 
5 Audubon 1,186 1,212 1,238 1,221 1,498 1,506 1,519 1,503 
14 Carroll 3,488 3,565 3,550 3,509 4,849 4,938 4,951 4,777 
24 Crawford 1,796 1,817 1,830 1,801 3,240 3,671 3,586 3,504 
37 Greene 7,276 7,263 7,254 7,245 8,803 8,770 8,720 8,622 
39 Guthrie 1,379 1,374 1,384 1,494 1,404 1,398 1,395 1,504 
81 Sac 1,805 1,782 1,726 1,749 3,831 3,780 3,715 3,664 
Region total 16,930 17,013 16,982 17,019 23,625 24,063 23,886 23,574 
Region 13 
1,376 15 Cass 1,218 1,104 1,113 1,108 1,678 1,473 1,381 
36 Fremont 1,284 1,309 1,291 1,278 1,341 1,366 1,348 1,335 
43 Harrison 1,810 1,799 1,845 1,573 2,489 2,518 2,599 2,108 
65 Mills 704 677 650 647 869 842 808 800 
69 Montgomery 1,057 1,074 1,050 1,018 1,730 1,858 1,788 1,671 
73 Page 1,437 1,386 1,387 1,368 2,172 2,140 2,087 2,010 
78 Pottawattamie 1,092 985 1,245 1,311 3,311 3,470 10,865 10,502 
83 Shelby 1,675 1,637 1,671 1,678 2,089 1,994 3,063 3,038 
Region total 10,277 9,971 10,252 9,981 15,679 15,661 23,939 22,840 
Table 9.3c, Continued 
Population size class 
County County 1,500 or less Total 
number name 1963 1967 1970 1973 1963 1967 1970 1973 
Region JL4 
1 Adair 810 831 961 947 1,353 1,359 1,485 1,470 
2 Adams 627 634 641 641 777 839 807 801 
20 Clarke 503 503 531 550 746 718 699 608 
27 Decatur 492 515 557 518 1,698 1,896 1,966 1,633 
80 Ringgold 2,690 2,760 2,753 2,753 3,208 3,393 3,508 3,495 
87 Taylor 1,032 1,037 1,029 979 1,397 1,402 1,394 1,369 
88 Union 629 637 623 587 1,311 1,296 1,571 1,507 
Region total 6,783 6,917 7,095 6,975 10,490 10,903 11,430 10,883 
Region 15 
4 Appanoose 3,666 3,708 3,735 3,910 4,510 4,477 4,522 4,641 
26 Davis 329 328 328 328 507 488 488 500 
51 Jefferson 1,429 1,432 1,448 1,367 1,537 1,697 1,951 2,036 
54 Keokuk 2,849 2,856 2,802 2,809 3,336 3,292 3,201 3,240 
59 Lucas 870 854 853 850 1,321 1,541 1,517 1,459 
62 Mahaska 1,287 1,275 1,246 1,216 1,436 1,497 1,429 1,413 
68 Monroe 608 616 616 521 1,284 1,336 1,293 1,140 
89 Van Buren 2,671 2,672 2,622 2,635 2,671 2,672 2,622 2,635 
90 Wapello 530 514 552 537 880 904 734 867 
93 Wayne 2,112 2,013 2,083 2,389 2,300 2,174 2,238 2,535 
Region total 16,351 16,268 16,285 16,562 19,782 20,078 19,995 20,466 
Region 16 
29 Des Moines 676 658 658 664 2,898 3,133 3,791 3,951 
44 Henry 1,016 984 913 946 1,501 2,116 2,272 2,486 
56 Lee 732 745 747 766 1,534 1,705 1,847 2,386 
58 Louisa 838 1,356 1,093 1,000 988 1,553 1,227 1,130 
Region total 3,262 3,743 3,411 3,376 6,921 8,507 9,137 9,953 
State total 189,344 189,847 198,061 204,505 356,246 390,963 432,363 462,568 
Table 9.4. Comparison of projected change in urban land use acres 
with available 1970 agricultural land use acres within 
incorporated places by counties and regions 
Ag. & URB A URB 
within. 1970- Remain­ 1980- Remain­
County 1970 1980 der 1990 der 
Allamakee 469 992 -523 955 -1,478 
Clayton 4,362 1,179 3,183 1,294 1,889 
Fayette 4,036 842 3,194 1,181 2,013 
Howard 2,656 264 2,392 558 1,834 
Winneshiek 5,720 882 4,838 870 3,968 
Total, Region 1 17,243 4,159 13,084 4,858 8,226 
Cerro Gordo 7,702 1,033 6,669 1,181 5,488 
Floyd 2,084 853 1,231 1,096 135 
Franklin 10,258 401 9,857 587 9,270 
Hancock 2,931 844 2,087 955 1,132 
Kossuth 1,493 888 605 1,266 -661 
Mitchell 1,146 273 873 530 343 
Winnebago 2,994 844 2,150 700 1,450 
Worth 4,418 398 4,020 587 3,433 
Total, Region 2 33,026 5,534 27,492 6,902 20,590 
Buena Vista 1,518 758 760 870 -110 
Clay 4,016 767 3,249 813 2,436 
Dickinson 1,427 738 689 728 -39 
Emmet 1,929 782 1,147 841 306 
Lyon 5,584 575 5,009 841 4,168 
O'Brien 2,387 892 1,495 926 569 
Osceola 1,412 316 1,096 558 5?S 
Palo Alto 1,550 845 705 841 -:36 
Sioux 2,869 758 2,111 1,039 1,072 
Total, Region 3 22,692 6,431 16,261 7,457 8,804 
Cherokee 3,105 595 2,510 700 1,810 
Ida 949 365 584 474 110 
Monona 3,267 595 2,672 643 2,029 
Plymouth 1,966 552 1,414 926 488 
Woodbury 15,813 3,487 12,326 3,671 8,655 
Total, Region 4 25,100 5,594 19,506 6,414 13,092 
Calhoun 10,059 392 9,667 530 9,137 
Hamilton 6,335 252 6,083 360 5,723 
Humboldt 4,747 666 4,081 643 3,438 
Pocahontas 1,448 90 1,358 275 1,083 
Webster 11,962 901 11,061 1,238 9,823 
Wright 3,813 447 3,366 672 2,694 
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A URB A URB A URB 
1990- Remain­ 2000- Remain­ 2010- Remain­
2000 der 2010 der 2020 der 
813 -2,291 926 -3,217 1,039 -4,256 
1,124 765 1,322 -557 1,521 -2,078 
870 1,143 841 302 898 -596 
558 1,276 700 576 672 -96 
530 3,438 672 2,766 587 2,179 
3,895 4,331 4,461 -130 4,717 -4,847 
870 4,618 926 3,692 728 2,964 
926 -791 955 -1,746 1,011 -2,757 
360 8,910 530 8,380 558 7,822 
700 432 926 -494 841 -1,335 
955 -1,616 1,294 -2,910 1,379 -4,289 
445 -102 558 -660 587 -1,247 
332 1,118 445 673 247 426 
474 2,959 530 2,429 417 2,012 
5,062 15,528 6,164 9,364 5,768 3,596 
474 -584 530 -1,114 558 -1,672 
474 1,962 643 1,319 502 817 
474 -513 474 -987 360 -1,347 
643 -337 841 -1,178 728 -1 906 
813 3,355 955 2,400 1,124 1^276 
587 -18 587 -605 757 -1,362 
530 8 502 -494 672 -1,166 
728 - 864 926 -1,790 1,039 -2,829 
898 174 870 -696 983 -1,679 
5,621 3,183 6,328 -3,145 6,723 -9,868 
700 1,110 728 382 757 -375 
530 -420 445 -865 643 -1,508 
502 1,527 643 884 728 156 
870 -382 785 -1,167 926 -2,093 
3,077 5,578 3,388 2,190 3,473 -1,283 
5,679 7,413 5,989 1,424 6,527 -5,103 
502 8,635 445 8,190 474 7,716 
530 5,193 445 4,748 587 4,161 
417 3,021 502 2,519 502 2,017 
360 723 530 193 672 -479 
926 8,897 1,068 7,829 700 7,129 
558 2,136 389 1,747 530 1,217 
Table 9.4. Cûntiimea 
Ag. A URB h URB 
within. 1970- Remain­ 1980- Remain­
County 1970 1980 der 1990 der 
Total, Region 5 38,364 2,748 35,616 3,718 31,898 
Hardin 6,918 488 6,430 700 5,730 
Marshall 6,009 1,414 4,595 1,690 2,905 
Poweshiek 2,536 925 1,611 813 798 
Tama 4,296 658 3,638 841 2,797 
Total, Region 6 19,759 3,485 16,274 4,044 12,230 
Black Hawk 27,981 3,695 24,286 3,841 20,445 
Bremer 2,987 888 2,099 757 1,342 
Buchanan 1,742 654 1,088 955 133 
Butler 3,801 883 2,918 870 2,048 
Chickasaw 2,656 482 2,174 757 1,417 
Grundy 2,075 638 1,437 672 765 
Total, Region 7 41,242 7,240 34,002 7,852 26,150 
Cedar 1,061 599 462 530 —68 
Clinton 17,689 2,327 15,362 2,539 12,823 
Delaware 2,630 878 1,752 1,124 628 
Dubuque 4,911 4,518 393 5,256 -4,863 
Jackson 3,502 1,028 2,474 1,351 1,123 
Total, Region 8 29,793 9,350 20,443 10,800 9,643 
Muscatine 1,531 1,639 -108 1,945 -2,053 
Scott 32,548 5,033 27,515 6,048 21,467 
Total, Region 9 34,079 6,672 27,407 7,993 19,414 
Benton 1,738 987 751 841 -90 
Iowa 232 525 -293 728 -1,021 
Johnson 11,498 2,447 9,051 2,511 6,540 
Jones 1,383 681 702 870 -168 
Linn 17,269 5,252 12,017 5,822 6,195 
Washington 1,378 455 923 530 393 
Total, Region 10 33,498 10,347 23,151 11,302 11,849 
Boone 2,866 1,246 1,620 1,068 552 
Dallas 2,768 761 2,007 841 1,166 
Jasper 2,243 1,457 786 1,464 -678 
Madison 2,557 910 1,647 1,011 636 
OlI 1,969 798 1,171 870 301 
Polk 26,181 10,264 15,917 10,208 5,709 
Story 6,340 3,733 2,607 2,935 -328 
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A URB A URB A URB 
1990- Remain­ 2000- Remain­ 2010- Remain­
2000 der 2010 der 2020 der 
3,293 28,605 3,379 25,226 3,465 21,761 
445 5,285 502 4,783 615 4,168 
1,266 1,639 1,294 345 1,322 -977 
587 211 417 -206 445 -651 
841 1,956 757 1,199 1,039 160 
3,139 9,091 2,970 6,121 3,421 2,700 
3,134 17,311 3,020 14,291 2,652 11,639 
587 755 332 423 558 -135 
983 -850 1,294 -2,144 1,322 -3,466 
700 1,348 841 507 870 -363 
813 604 870 -266 1,039 -1,305 
474 291 332 -41 389 -430 
6,691 19,459 6,689 12,770 6,830 5,940 
502 -570 445 -1,015 389 -1,404 
2,058 10,765 2,228 8,537 1,945 6,592 
1,266 -638 1,351 -1,989 1,521 -3,510 
4,379 -9,242 4,520 -13,762 4,747 -18,509 
1,153 -30 1,379 -1,409 1,549 -2,958 
9,358 285 9,923 -9,638 10,151 -19,789 
1,605 -3,658 1,605 -5,263 1,577 -6,840 
5,709 15,758 5,595 10,163 5,567 4,596 
7,314 12,100 7,200 4,900 7,144 -2,244 
643 -733 841 -1,574 587 -2,161 
558 -1,579 700 -2,279 785 -3,064 
2,907 3,633 2,992 641 2,681 -2,040 
700 —868 1,039 -1,907 926 -2,833 
5,256 939 4,747 -3,808 4,209 -8,017 
502 -109 615 -724 785 -1,509 
10,566 1,283 10,934 -9,651 9,973 -19,624 
615 -63 558 -621 502 -1,123 
728 438 757 -319 558 -877 
1,096 -1,774 983 -2,757 898 -3,655 
530 106 558 -452 530 -982 
445 -144 389 -533 275 -808 
8,199 
-2,490 8,227 -10,717 7,576 -18,293 
2,681 -3,009 2,426 -5,435 1,917 -7,352 
Table 9.4. Continued 
Ag. A URB ^ URB 
within. 1970- Remain­ 1980- Remain­
County 1970 1980 der 1990 der 
Warren 4,256 2,276 1,980 2,341 -361 
Total, Region 11 49,180 21,445 27,735 20,738 6,997 
Audubon 1,519 305 1,214 474 740 
Carroll 4,951 895 4,056 1,266 2,790 
Crawford 3,586 276 3,310 587 2,723 
Greene 8,720 412 8,308 530 7,778 
Guthrie 1,395 518 877 615 262 
Sac 3,715 679 3,036 785 2,251 
Total, Region 12 23,886 3,085 20,801 4,257 16,544 
Cass 1,381 726 655 672 -17 
F remont 1,348 620 728 643 85 
Harrison 2,599 1,141 1,458 1,181 277 
Mills 808 663 145 672 -527 
Montgomery 1,788 847 941 1,011 -70 
Page 2,087 944 1,143 728 415 
Pottawattamie 10,865 3,476 7,389 4,096 3,293 
She Iby 3,063 777 2,286 1,011 1,275 
Total, Region 13 23,939 9,194 14,745 10,014 4,731 
Adair 1,485 223 1,262 389 873 
Adams 807 298 509 219 290 
Clarke 699 507 192 587 -395 
Decatur 1,966 265 1,701 304 1,397 
Ringgold 3,508 368 3,140 360 2,780 
Taylor 1,394 420 974 304 670 
Union 1,571 542 1,029 502 527 
Total, Region 14 11,430 2,623 8,807 2,665 6,142 
Appanoose 4,522 726 3,796 870 2,926 
Davis 488 387 101 558 -457 
Jefferson 1,951 453 1,498 332 1,166 
Keokuk 3,201 433 2,768 530 2,238 
Lucas 1,517 512 1,005 502 503 
Mahaska 1,429 763 666 587 79 
Monroe 1,293 401 892 417 475 
Van Buren 2,622 348 2,274 530 1,744 
Wapello 734 1,054 -320 1,039 -1,359 
Wayne 2,238 387 1,851 275 1,576 
Total, Region 15 19,995 5,464 14,531 5,640 8,891 
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1990- Remain­ 2000- Remain­ 2010- Remain­
2000 der 2010 der 2020 der 
1,690 -2,051 1,521 -3,572 1,209 -4,781 
15,984 -8,987 15,419 -24,406 13,465 -37,871 
417 323 474 -151 530 -681 
1,124 1,666 1,266 400 1,436 -1,036 
813 1,910 870 1,040 926 114 
474 7,304 530 6,774 672 6,102 
332 -70 587 -657 587 -1,244 
672 1,579 757 822 841 -19 
3,832 12,712 4,484 8,228 4,992 3,236 
445 -462 587 -1,049 615 -1,664 
530 -445 558 -1,003 615 -1,618 
983 -706 1,039 -1,745 1,181 -2,926 
474 -1,001 417 -1,418 389 -1,807 
643 -713 643 -1,356 643 -1,999 
672 -257 728 -985 615 -1,600 
3,332 -39 3,332 -3,371 3,275 -6,646 
700 575 926 -351 898 -1,249 
7,779 -3,048 8,230 -11,278 8,231 -19,509 
445 428 417 11 530 -519 
332 -42 275 -317 304 -621 
417 -812 558 -1,370 332 -1,702 
304 1,093 219 874 304 570 
304 2,476 417 2,059 417 1,642 
360 310 219 91 389 -298 
558 -31 417 -448 275 -723 
2,720 3,422 2,522 900 2,551 -1,651 
558 2,368 672 1,696 587 1,109 
445 -902 474 -1,376 389 -1,765 
275 891 304 587 332 255 
530 1,708 558 1,150 672 478 
332 171 643 -472 502 -974 
502 -423 558 -981 389 -1,370 
445 30 474 -444 558 -1,002 
445 1,299 360 939 360 579 
841 -2,200 728 -2,928 870 -3,798 
247 1,329 360 969 332 637 
4,620 4,271 5,131 -860 4,991 -5,851 
Table 9.4. Continued 
Ag. A URB A URB 
within. 1970- Remain­ 1980- Remain­
County 1970 1980 der 1990 der 
Des Moines 3,791 139 3,652 502 3,150 
Henry 2,272 300 1,972 558 1,414 
Lee 1,847 1,210 637 1,436 -799 
Louisa 1,227 790 437 728 -291 
Total, Region 16 9,137 2,439 6,698 3,224 3,474 
State total 432,363 105,810 326,553 117,878 208,675 
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1990- Remain­ 2000- Remain­ 2010- Remain­
2000 der 2010 der 2020 der 
785 2,365 813 1,552 700 852 
474 940 615 325 474 -149 
1,124 -1,923 1,238 -3,161 1,351 -4,512 
304 -595 304 -899 275 -1,174 
2,687 787 2,970 -2,183 2,800 -4,983 
98,240 110,435 102,793 7,642 101,749 -94,107 
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X. APPENDIX C. INCORPORATED PLACE SURVEY 
A. Background Information 
The incorporated place survey was conceived in order to obtain 
nonagricultural land use data for land areas inside incorporated 
places within the state. Before writing this survey, various state 
agencies and planning entities in Iowa were personally contacted to 
discuss unpublished land use data availability. Knowledge of avail­
able published secondary land use data sources was obtained. The 
above investigations were made so as not to include any questions in 
the mail survey whose answers could readily be obtained from other 
sources. 
Several initial drafts of this survey were made. Many subjective 
decisions had to be made regarding what type of questions to include 
in the survey. Relevant considerations included length of survey, 
data needs, and the ability of an incorporated place to supply accurate 
data. 
A draft of the survey was pre-tested in four incorporated areas. 
Two of the pre-test surveys were lost in the mail because of a faulty 
method of addressing the surveys. This subsequently resulted in using 
the 1974 Directory of Iowa Municipal Officials to address the surveys 
to the clerk of each incorporated place. Major revisions were made 
in the incorporated place survey in light of knowledge gained from the 
two returned pre-test surveys. Personal interviews with the two city 
clerks revealed that a sparse amount of reliable land use data could 
be presently obtained from incorporated places. Therefore, an eighth 
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major revision of the incorporated place survey was undertaken. The 
author's own land use classification was discarded in favor of a much 
more aggregated modified Urban Renewal Administration - Bureau of 
Public Roads Standard Land Use Code (28, p. 269). The author's own 
intensive land use categories were also discarded in favor of those 
categories used by the U.S. Department of Commerce, Census of Manu­
facturers (200). 
The county recorder, auditor, and assessor in both Story and 
Marshall counties were also personally interviewed with regard to 
the land use data they could provide. It was determined from these 
interviews that the total amount of agricultural land within incorporated 
places for the last 10 years could be obtained from the Iowa Department 
of Revenue.^ These data were subsequently collected. It was also 
determined from these interviews that highly detailed land use acreage, 
ownership, plot size, and use data could be obtained from county assessor 
tax records, but this would be too extensive and expensive an undertaking 
and outside the scope of the present study. This source of data should 
be considered for future in-depth regional land use studies. 
The incorporated place survey was differentiated by the population 
size of the incorporated place it was sent to. There are three different 
questions, III.l, corresponding to if the incorporated place is less 
^rom Iowa Code 426.1, agricultural land is defined as land greater 
than or equal to 10 acres and assessed as agricultural land or a plot 
of land less than 10 acres but attached to another parcel greater than 
or equal to 10 acres and assessed as agricultural land. 
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than 2,500 in population, between 2,500 and 10,000 in population, and 
greater than 10,000 in population in 1970. Less data were asked for 
those incorporated places greater than 2,500 in population, for it 
was obtained from the 1953 and 1967 U.S. Department of Commerce, 
Census of Manufacturers (191, 192). 
B. Description of Sampling 
Procedure and Survey Follow-up 
According to the 1970 U.S. Census (202), there were 950 incor­
porated places in Iowa in 1970. Of these 950, 774 of them had 1,500 
or less population. Because of the large number of incorporated 
places in this population size class, a 10 percent, systematic, 
stratified sample was taken. The 176 incorporated places greater than 
1,500 in population were completely enumerated. The official planning 
regions, as given by the State of Iowa Office of Planning and Pro­
gramming, were used to divide the state of Iowa into 16 strata. Within 
each odd numbered stratum (1, 3, 5, etc.), the incorporated places 
with populations less than 1,500 were ordered low to high by popula­
tion. Within each even numbered stratum (2, 4, 6, etc.), the incor­
porated places with population less than 1,500 were ordered high to 
low by population, A systematic sample of every tenth incorporated 
place was selected from the ordered strata. In addition to the 76 
incorporated places less than 1,500 in population sampled above, the 
11 remaining incorporated places in Story County and 46 remaining 
incorporated places in region V that were less than 1,500 in population 
but were not included in the above sample were also sent surveys. 
Complete enumeration of all incorporated places in the above respective 
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county and region was desired so these data could be compared to the 
Story County aerial photo land use study and another complementary 
land use research project being simultaneously undertaken in region V. 
Thus, a total of 309 incorporated surveys was sent out. 
The survey was sent out in the mail November 20, 1974, with a 
requested return date of December 13, 1974. On November 27, 1974, a 
thank you follow-up post card was sent out. On December 14, 1974, a 
follow-up letter with another survey enclosed was sent to those incor­
porated places who had not yet responded. This second enclosure had 
a return requested date of January 15, 1975. Finally, for those 
incorporated places that still did not respond, a telephone follow-up 
was made from the 15th to the 25th of January, 1975. 
Out of 309 surveys sent out, 247 (80 percent) were returned with 
at least questions II.1 and II.2 of the survey completed. Approximately 
75 (30 percent) of the 247 responses could be attributed alone to the 
telephone follow-up. Below is a table of response rates broken down 
by incorporated place population size class. 
Population size class Surveys Sent Surveys Returned 
C. Sur\''ey Response Rate 
50,000+ 7 7 (100%) 
18 (90%) 
33 (92%) 
42 (88%) 
44 (68%) 
103 (77%) 
10,000-50,000 
5,000-10,000 
2,500- 5,000 
1,500- 2,500 
36 
48 
65 
20 
Less than 1,500 133 
Total 309 247 (80%) 
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D. Survey Sample, Response Factors, 
and Other Data Adjustments 
In analyzing the returned surveys, data from each of the 76 
sampled incorporated places less than 1,500 in population returned 
were given a weight of 10. In other words, data from each of these 
76 sampled incorporated places returned were assumed to represent 
data from 10 other incorporated places in this population size class 
Data from those surveys returned by the 57 other incorporated places 
less than 1,500 in population in Story County and region V that had 
been sent surveys were given a weight of one, because they were not 
sampled. Similarly, data from those surveys returned of the 176 
incorporated places greater than 1,500 in population that had been 
sent surveys were given a weight of one. 
To correct for survey nonresponse, a factor of 
was used. This assumed that those incorporated places in a given popula­
tion size class that did not respond would respond the same as the 
arithmetic mean of those in the same size class that did respond. 
Four different response correction factors were used. For those 
incorporated places with a 1970 population greater than 2,500 but less 
than 50,000, a factor of 1.11 or [l + 11/93] was used. Similarly, 
the response factors used for those places greater than 50,000, between 
1,500 and 2,500, and less than 1,500 were respectively, 1.00, 1.47, 
and 1.29. 
For those incorporated places in 1970 with population greater than 
2,500, in addition to the incorporated place survey data, U.S. Depart­
ment of Commerce, Bureau of Census, data were available for total land 
l+number nonresponse 
number response 
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area (square miles) inside the incorporated place in 1970 (202). For 
1960, total land area (square miles) within incorporated places greater 
than 1,000 inhabitants was available from U.S. Department of Commerce 
Area Measurement Reports published in 1967 (181). This 1967 source 
provided figures more accurate than the total land areas given in the 
1960 U.S. Census of Population (193). For the urban land use pro­
jection regressions on a county level, and for the urban size class 
regressions for places greater than 2,500, basically the above 1970 
census data and 1967 Area Measurement Report data were used, except 
where gross errors were found. These revised census data were also 
used for those places greater than 2,500 in population in 1970 in 
Table 4.13. Area data in all other tables on incorporated places 
greater than 2,500 in population were obtained from the incorporated 
place survey. 
Six gross errors were found in the 1970 census data, and nine 
gross errors were found in the 1967 Area Measurement Report data. 
The above census and Area Measurement Report area data were checked 
for consistency with returned survey data, along with Iowa Department 
of Revenue agricultural land area data and Iowa Highway Commission 
maps showing incorporated areas. Survey data for those places less 
than 2,500 in population were also checked for consistency with the 
Iowa Highway Commission maps and the Iowa Department of Revenue agri­
cultural data. One recurring problem for all the incorporated places 
area data was annexation of land in a terminal year. For example, if 
land was annexed in 1970, it may or may not have gotten picked up in 
the total land area on the survey, census data, or Department of 
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Revenue agricultural data. Thus, when change in urban land area from 
1960 to 1970 was calculated, inconsistent results would occur. Many 
of the complications with the census area data and Area Measurement 
Report data can be attributed to the census failing to pick up 
annexation that occurred right in 1960 and 1970. Several major errors 
were also found in the returned survey data with respect to total area 
within the incorporated places. Many of these errors can be attributed 
to the person filling out the survey just not knowing how many acres 
were within the incorporated area. Most of these errors tended to be 
gross underestimates of the actual total area within the incorporated 
place. Some of these errors may be attributed to neglecting to include 
agricultural land within the incorporated area. For example, approx­
imately 30 (20 percent) of the 147 incorporated places less than 2,500 
in population that returned surveys grossly underestimated the total 
land within their incorporated place. For any incorporated place 
where gross errors were found in the survey total area data, either 
corrections were made in the data or it was thrown out of the data 
set. Similarly, tabled data from question IV of the survey were 
either corrected, if possible, or discarded from the data set. Thus, 
any large discrepancies between the census area data and the survey 
data were corrected on both data sets. Small discrepancies were not 
removed. Hence, with regard to total area within incorporated places, 
there were two slightly different data sets for places greater than 
2,500 in population. For the regressions, the revised census data 
were used. For all other analysis, corrected survey data were used. 
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Data on the amount of agricultural land within incorporated places 
for all 99 counties in Iowa were obtained for 1973, 1972, 1970, 1967, 
and 1963 from the Iowa Department of Revenue. Since the Department 
of Revenue retains records for only 10 years, agricultural land area 
data inside incorporated places for 1960 were obtained by calling 
each of the 99 county assessors and asking for a copy of the relevant 
section of the 1960 county abstract of assessment. For a few counties, 
agricultural land area data for their incorporated places were not 
available. A few assessors refused to respond. For those incorporated 
places missing 1960 agricultural land data, the same proportion of 
agricultural land to total incorporated area that held in the next 
closest available year to 1960 was assumed. This was usually either 
1961 or 1962. The latest year used was 1963. This procedure was 
used for approximately 30 incorporated places with missing data. 
There were approximately 10 cases where towns less than 2,500 in 
population had no reported change in total land area, but the Depart­
ment of Revenue agricultural land data indicated small changes in the 
amount of agricultural land within the incorporated place. While 
recognizing the possibility that agricultural land may come in and 
out of use, for consistency these few small changes in agricultural 
land area yithin incorporated places were forced to no change by using 
the arithmetic average agricultural land within the incorporated place 
for the years considered. 
For the data on incorporated places land use proportions for 1973, 
if the individual survey land use data were complete, they were used 
along with the appropriate correction factor. If they were not complete. 
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then data for 1972 were used for land use categories 1 to 5. This 
assumed that any change in land use from 1972 to 1973 occurred in land 
use category 6. These approximated 1973 data were corrected with the 
appropriate factor. Finally, if 1972 data were not completed on the 
survey, the next earliest year completed data were used. The percentage 
of land use to total incorporated place area in that year was multiplied 
times the 1973 total incorporated place area to estimate the land use 
in 1973, Again, this was corrected with the appropriate factor. 
For the data on incorporated places land use population proportions 
for 1970, if the individual survey land use data were complete, they were 
used along with the appropriate correction factor. If they were not 
complete, then the next earliest year completed data were used. The 
percentage of land use to total in that year was multiplied times the 
1970 total incorporated place area to estimate the land use in 1970 
and was again corrected with the appropriate factor. 
For the data on incorporated places land use employment propor­
tions for 1967, if the individual survey land use data were complete, 
they were used along with the appropriate correction factor. If they 
were not ccmplete, then the next earliest year completed data were 
used. The percentage of land use to total incorporated place area 
in that year was multiplied times the 1967 total incorporated place 
area to estimate the land use in 1967. This was corrected with the 
appropriate correction factor. 
E. Incorporated Place Survey Form 
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loWCl Stcitc UTll'VCrSl'tlj of Science and Technolo. Ames, Iowa 500IO 
IOWA AGRICULTUIIE AND HOME ECONOMICS EXPERIMENT STATION 
STATEWIDE LAND USE SURVEY 
Project: 102-40-09-09-2045 
November 20, 1974 
Dear Clerk 
In 1964, the Iowa Agriculture and Home Economics Experiment Station 
published results of a land use study revealing major uses of the state's 
land as of 1960, with projections to 1980. These data, although still used 
in current publications, are obsolete in light of dynamic land use changes. 
Needs for up-to-date and improved land use data are becoming increasingly 
apparent through numerous requests to Iowa State University by state of 
Iowa regional planning areas, county,and other local public and private 
entities. Presently, up-to-date land use inventory data are not available. 
With your cooperation in providing the information requested, (see attached 
survey) we hope to collect and publish such statewide land use data that 
will be of use to your incorporated area in planning future development. 
SINCE WE DO NOT KNCW IF YOUR INCORPORATED AREA HAS A PAID PLANNING 
COMMISSION RESPONSIBLE FOR LAND USE DATA AND PLANNING IN YOUR INCORPORATED 
AREA, WE ARE ADDRESSING THIS SURVEY TO YOU. IF YOUR INCORPORATED AREA DOES 
HAVE A PAID PLANNING COMMISSION, THIS SURVEY SHOULD BE IMMEDIATELY REDIRECTED 
TO THAT COMMISSION SO THAT THEY MAY COMPLETE THIS SURVEY. IF YOUR INCORPORATED 
AREA DOES NOT HAVE A PAID PLANNING COMMISSION, WE WOULD LIKE FOR YOU AND YOUR 
ASSOCIATES TO COMPLETE THIS STUDY. 
In order to compile, analyze, and publish the data in the near future, 
we would appreciate your returning the attached survey in the enclosed 
envelope by December 13, 1974. it is hoped that our combined efforts will 
prove beneficial to your incorporated area in planning future development. 
Any questions regarding this survey should be directed to James Gibson, 
Research Assistant at 515/294-2210. 
Thank you for your cooperation. 
Sincerely, 
John F. Timmons 
Charles F. Curtiss Distinguished 
Professor 
gdn 
Enclosure 
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loWfl State Uni'vcrsitlj of Sdence and Tfihtmlosiy A.mes. Iowa 50010 
if;.# 
IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
STATE WIDE LAND USE SURVEY 
PROJECT: 102-40-09-09-2045 
December 26, 1974 
Dear Clerk 
Recently you received a land use survey sponsored by the Iowa Agriculture 
and Home Economics Experiment Station. Numerous requests for the type of 
information found in this survey have been made to Iowa State University by 
Iowa regional planning areas, county officials, and other local public and 
private planning entities. 
We addressed this survey to you since we did not know if your incorporated 
area had a paid professional planning staff. If your incorporated area does 
have a paid planning staff however, we asked that this survey be directed to 
their offices. j_f your incorporated area is without a paid planning staff, we 
asked you and your associates to complete this survey. We have not yet received 
the survey from your incorporated area, but if it is completed and in the mail, 
we would again like to thank you for spending the time necessary to complete 
the survey. 
If your survey is not in the mail and if you as clerk are the party 
responsible for completing this survey, we would appreciate its completion 
and return as soon as possible. We are enclosing an additional copy of the 
survey for your convenience. _IÊ your incorporated area has a paid planning 
staff responsible for this type of information, we would again appreciate 
your cooperation in forwarding this material on to them. 
In order to publish this data in the near future, we would apprei.iate the 
return of this survey no later than January 17, 1975. Any questions Regarding 
this survey should be directed to James Gibson, Research Assistant at 
515/294-2210. 
Thank you again for your cooperation in this important survey. 
Sincerely, 
John F. Timmons 
Charles F. Curtiss Distinguished 
Professor 
gdn 
Enclosure 
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Name of Incorporated Area; 
IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
STATEWIDE LAND USE SURVEY 
General Instructions for Completing This Survey 
Your careful evaluation of this survey is very important in deter­
mining the use of Iowa's land resources. Therefore, please complete 
this survey to the best of your ability. 
Much of the information asked in this survey can be obtained with­
out too much time or difficulty. Some of the information asked, if not 
immediately at hand, will require additional sources. Other incorporated 
areas, in a pre-test of this same survey, found sources such as their 
local Chamber of Commerce, local commercial and industrial development 
commission, local utility companies, county recorder and assessor, etc., 
helpful in completing this survey. Your assistance in taking the time 
to search out these more demanding questions will be greatly appreciated. 
If you would like us to send you a summary of the results of this survey, 
please put a check in this box / /. 
I. In this first section we would like some general information 
about the administrative structure of your incorporated area 
with respect to land use. 
1. Does your incorporated area have a paid planning commission? 
No Go to Q. 2. 
Yes 
If yes, this paid planning commission should be responsible 
for completing the rest of this survey. 
a. Specify the name, address, and telephone number of the 
planning commission: 
Name: 
Address : 
Telephone Number: 
b. How many years has this planning commission been in 
existence? 
(years) 
c. How many full-time paid personnel are on this planning 
commission staff, not including secretaries? 
(number) 
(Note: Please use fractions to designate part-time paid 
personnel.) 
(Question 1 continued on next page) 
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d. What was the 1973 (calendar year) planning commission 
budget for your incorporated area? $ 
Does your incorporated area have a volunteer planning 
commission? 
No ^ Go to Q. 3. 
Yes 
If yes : 
a. Specify the name, address, and telephone number of the 
planning commission; 
Name: 
Address : 
Telephone Number: 
b. How many years has this planning commission been in 
existence? 
(years) 
Does your incorporated area hire the professional services of 
private engineering or planning consultants with regards to 
land use data and planning? 
No — Go to Q. 4. 
Yes 
If yes: Specify the name and address of the private 
consultant(s). (Use reverse side of this sheet if addi­
tional room is needed.) 
Name: 
Address: 
Does your incorporated area have any material prepared within 
the last twenty years by your planning commission or by 
private consultants which contains either land use acreage, 
population, and/or employment data (past, present, and/or 
projected)? 
No Go to Section II. 
Yes 
If yes: Please list the title(s) of the material and the 
date(s) they were prepared. (Use reverse side of this sheet 
if additional room is needed.) 
Title Date 
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In this second section we would like data on total population and 
total acreage in your incorporated area. The three questions in 
this section are VERY IMPORTANT. We would appreciate any extra 
effort on your part to complete them as accurately as possible. 
Additional sources of information such as your county auditor's 
plat books and county recorder's annexation data may be helpful 
in completing these questions. 
1. Kow many acres were annexed, both voluntarily and involuntarily, 
to your incorporated area as of December 31, for the following 
calendar years? Fill in every blank. If zero acres were 
annexed in that year, fill in 0 in the blank. 
1973 
1972 
1971 
1970 
1969 
(acres) 
(acres) 
(acres) 
(acres) 
(acres) 
1968 
1967 
1966 
1965 
1964 
(acres) 
(acres) 
(acres) 
(acres) 
(acres) 
1963 
1962 
1961 
1960 
(acres) 
(acres) 
(acres) 
(acres) 
2.  How many total acres were INSIDE your incorporated area as 
of December 31, of the following years? (Note: Acreage 
growth inside your incorporated area should correspond to 
acres added through annexation as recorded in question 1 above.) 
1973 
1972 
1970 
(acres) 
(acres) 
1967 
1963 
1960 
(acres) 
(acres) 
(acres) (acres) 
3. a. What was the approximate population of your incorporated 
area as of December 31, for the following years. Do not 
just give the 1960 and 1970 census figures. (Note: 
Some incorporated areas found water and other utility 
accounts and their local Chamber of Commerce helpful in 
making these estimates.) 
1973 
1972 
(number) 
(number) 
1967 
1963 
(number) 
(number) 
451 
b. Please specify what method was used to estimate population 
in your incorporated area for each of the years listed in 
Q. 3, part a. 
1973 
1972 
1967 
1963 
III. In this third section we would like information on the intensity 
of land use activity in your incorporated area. 
1. For the specified years, what was the approximate number of 
full-time paid employees during an average week in your 
incorporated area for the following economic sectors; 
Sector Year 
Manufacturing (Includes 
all manufacturing, fab­
ricating, processing, 
and assembly locations) 
1973 1972 1967 1963 
Wholesale trade, retail 
trade and services 
(services include: 
finance, personal busi­
ness, repair, profes­
sional, governmental, 
and educational 
services) 
(number) (number) (number) (number) 
(number) (number) (number) (number) 
2. Does your incorporated area have a zoning ordinance? 
No 
Yes 
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b. Please specify what method was used to estimate population 
in your incorporated area for each of the years listed in 
Q. 3, part a. 
1973 
1972 
1957 
1963 
III. In this third section we would like information on the intensity 
of land use activity in your incorporated area. 
1. For the specified years, what was the approximate number of 
full-time paid employees during an average week in your 
incorporated area for the following economic sectors: 
Sector Year 
Manufacturing (Includes 
all manufacturing, fab­
ricating, processing, 
and assembly locations) 
1973 1972 1967 1963 
Wholesale trade, retail 
trade and services 
(services includes: 
finance, personal busi­
ness, repair, profes­
sional, governmental, 
and educational 
services) 
(number) (number) (number) (number) 
(number) 
2. Does your incorporated area have a zoning ordinance? 
No 
Yes 
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b. Please specify \mat method was used to estimate population 
in your incorporated area for each of the years listed in 
Q. 3, part a. 
1973 
1972 
1967 
1963 
III. In this third section we would like information on the intensity 
of land use activity in your incorporated area. 
1. For the specified years, what was the approximate number of 
full-time paid employees during an average week in your 
incorporated area for the following economic sectors: 
Sector , Year 
Manufacturing (Includes all manufacturing, 
fabricating, processing, and assembly 
locations) 
1973 
Wholesale trade, retail trade and 
services (services include: finance, 
personal, business, repair, professional, 
governmental, and educational services) 
(number) 
(number) 
2. Does your incorporated area have a zoning ordinance? 
No 
Yes 
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IV. In this fourth section we would like some information on past 
and present land use acreage INSIDE YOUR INCORPORATED AREA. Fill 
in the appropriate acreage data by land use categories on past 
and present land use in the following table. This is very useful 
information, so please try to be as accurate as possible. (Note; 
"associated" land use includes parking area and other land areas 
directly associated with the parent land use.) 
Code Land use 
Acres both publicly 
and privately owned 
as of ; 
Dec. 31, 
1973 
Dec. 31, 
1972 
1 Residential and associated land use 
(Includes houses, duplexes, apartments, 
mobile home parks, residential hotels) 
2 Manufacturing and associated land use 
(Includes all manufacturing, fabricat­
ing, processing, and assembly 
locations) 
3 Wholesale trade, retail trade, services, 
and associated land use (Services 
include finance, personal, business, 
repair, professional, governmental, and 
educational services) 
4 Recreational and associated land use 
(Includes private parks and camp 
grounds, municipal parks and municipal 
camp grounds, golf courses, drive-in 
theaters, fairgrounds, and sports 
assembly complexes) 
5 Undeveloped land use (Includes vacant 
lots. Does not include agricultural 
land.) 
6 Other land uses (Including municipal 
roads, agricultural land use and other 
land uses) (Note; This category 6 
equals total acres within your incor­
porated area, given in Q. 2, Sec. II, 
minus the sum of land uses 1-5 above.) 
7 Total acres inside incorporated area 
(see Q. 2, Sec. II) 
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Dec. 31, 
1970 
Dec. 31, 
1967 
Dec. 31, 
1963 
Dec. 31, 
1960 
1 
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V. In this fifth section we would like some information about land 
use planning procedures in your incorporated area. 
1. Does your incorporated area use a land use classification 
system to categorize land use acreage data? 
No ^ Go to Q. 2. 
Yes 
If yes; Circle the system(s) used by your incorporated area. 
a. U.S. Department of Transportation Standard Land Use Code. 
(Their "Standard Land Use Coding Manual" was published 
in 1965 and reprinted in 1959.) 
b. The land use classification used by the U.S. Geological 
Survey. (Their "A Land Use Classification System" was 
published in 1972.) 
c. Bureau of the Budget Standard Industrial Classification. 
(Their "Standard Industrial Classification Manual" was 
published in 1957 and reprinted in 1972.) 
d. Your own land use classification, please specify main 
categories (add additional sheets if necessary): 
e. Other land use classifications not named above, please 
specify main categories (add additional sheets if 
necessary): 
2. Does your incorporated area make projections of future needs 
for land use acreage? 
No Go to Section VI. 
Yes 
If yes; Answer question 3. 
3. Circle those dates for which your incorporated area has made 
projections for future needs for land use acreage. 
a. 1975 
b. 1980 
c. 1985 
d. 1990 
e. 2000 
f. 2010 
g. 2020 
h. Other, please specify; 
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In this sixth and final section we would like to give you the 
opportunity to express your opinion of this survey, land use, 
or any other relevant topic. (Use reverse side of this sheet 
if additional room is needed.) 
SIGNATURE OF RESPONDENT: 
TITLE: 
DATE: 
THANK YOU FOR YOUR COOPERATION 
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F. Incorporated Place 
Survey Summary Tables 
Table 10.1. Percent of Iowa Incorporated places with a planning staff (December 1974) 
50,000+ 
10,001-
50,000 
Population size class 
5,001-
10,000 
2,501-
5,000 
1,501-
2,500 
1,500 
or less 
Row 
total 
Paid staff 
No 
Yes 
Column 
total 
28.6  
71.4 
. 8  
35.7 
64.3 
1.7 
(percent) 
92.6 
7.4 
3.3 
97.4 
2 . 6  
4.8 
95.1 
4.9 
6 . 6  
100 
0 . 0  
82.9 
(percent) 
97.7 
2.3 
100 
Volunteer 
staff 
No 
Yes 
Column 
total 
20.0 
80.0 
. 8  
21.4 
78.6 
1.7 
7.4 
92.6 
3.3 
7.9 
92.1 
4.8 
45.0 
55.0 
6 . 6  
90.6 
9.4 
82.9 
79.4 
20.6  
100 
Table 10.2. Percent of Iowa Incorporated places with a land use classification system 
(December 1974) 
Population size class 
50,000+ 
10,001-
50,000 
5,001-
10,000 
2,501-
5,000 
1,501-
2,500 
1,500 
or less 
Row 
total 
Classification 
system 
No 
Yes 
Column 
total 
14.3 
85.7 
. 8  
30.8 
69.2 
1.7 
(percent) 
37.5 
62.5 
3.3 
50.0 
50.0 
4.8 
85.3 
14.7 
6 . 6  
97.6 
2.4 
82.9 
(percent) 
91.2 
8 . 8  
100 
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XI. APPENDIX D. EXTENSION SURVEY 
AND REGIONAL SURVEY 
A. Extension Survey Information 
The extension survey was conceived in order to obtain nonagri-
cultural land use data for land areas outside incorporated places 
within the state. The extension survey was developed concomitant 
with the incorporated place survey so that the land use categories 
and dates are compatible. Dr. Robert Crom, Assistant Director of 
the Iowa Cooperative Extension Service, gave full cooperation of the 
99 county extension directors. The survey was formulated under close 
supervision of the 12 area extension directors so as not to include 
any questions in the survey that would not be obtainable in many of 
the counties. The survey was pre-tested in Hardin County. Minor 
revisions were made in the extension survey after the pre-test. A 
100 percent survey response was obtained from the 99 county extension 
directors.^ 
B. Regional Survey Information 
A regional survey was prepared and sent to the regional planning 
director of each of the 16 Iowa multi-county planning areas. The 
purpose of this survey was to provide locally generated qualitative 
information about the present extent of land use information and 
planning, recent patterns and trends of urbanization with future 
A complete detailed summary of land use information obtained 
from the extension survey is available on request from the Department 
of Economics, Iowa State University. 
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expectations, and to obtain the kinds of zoning and development policies 
that are either being brought to bear or being considered in light of 
these trends. The regional planning directors responded to the survey 
in 14 of the 16 regions. 
C. Extension Survey Form 
463 perative Extension Service 
ÎOUÏI StCltC (JtIIVC of Science and Technok \es, Iowa 50010 
Administrative Offices 
-urtiss Hall 
Telephone 515-294-4576 
December 18, 1974 
To: Area Extension Directors 
Dear Co-Workers : 
You may recall that we have visited on two different occasions about 
a land use research project being directed by Dr. John Timmons. 
Enclosed are the survey forms for distribution to each of the county 
extension directors in your area. Dr. Eber Eldridge visited briefly 
about this survey with field staff involved in the CRD training 
earlier this fall. 
We will appreciate your help and/or that of the area resource develop­
ment specialists in reviewing this survey with county extension 
directors at the earliest possible date, and encouraging them to 
return the completed questionnaires as specified in the directions 
attached. 
Sincerely, 
Robert L. Crom 
Assistant Director 
RLC/mas 
Enclosures 
Iowa Stci£ Uniuersitv and U. S. Deoartment oCAgriculture cooDeralUiB 
UniVCrSltlj of Science and Technolo^ 
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Iowa 50010 
IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
STATEWIDE LAND USE SURVEY 
PROJECT: 102-40-09-09-2045 
December 26, 1974 
Dear 
In 1964, the Iowa Agriculture and Home Economics Experiment Station 
published results of a land use study revealing major uses of the state's 
land as of 1960, with projections to 1980. These data, although still used 
in current publications, are obsolete in light of dynamic land use changes. 
Needs for up-to-date and improved land use data are becoming increasingly 
apparent through numerous requests to Iowa State University by State of 
Iowa regional planning areas, county officials, and other local public and 
private entities. Presently up-to-date land use inventory data are not 
available. With your cooperation in providing the information requested 
(see attached survey) we hope to collect and publish such statewide land use 
data that will be useful to your county in planning future development. 
In order to compile, analyze, and publish the data in the near future, 
we would appreciate your returning the attached survey in the enclosed 
envelope by January 24, 1974. We hope that our combined efforts will 
prove beneficial to your county in planning future development. Any questions 
regarding this survey should be directed to James Gibson, Research Assistant, 
at 515/294-2210. 
Thank you for your cooperation. 
Sincerely, 
John F. Timmons 
Charles F. Curtiss Distinguished 
Professor 
ce 
Attach. 
Ë 
îoWCl StCltC Univcrsitlj of Sdmce and Technology ||||a Ames, lowa 50010 
Department of Economics 
January 7, 1975 
TO: AREA EXTENSION DIRECTORS 
FROM: James A. Gibson 
REGARDING: Iowa Agriculture and Home Economics Experiment Station 
Statewide Land Use Survey 
Please have your county extension directors note that Extraction land 
use on page 7 of the survey includes extraction land that is presently 
idle (used for no other purpose) but had been mined in the past, in 
addition to land that is presently mined. 
Thank you for your attention. 
gdn 
466 
County : 
IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
STATEWIDE LAND USE SURVEY 
General Instructions for Completing This Survey 
Your careful evaluation of this survey is very important in deter­
mining the use of Iowa's land resources. Therefore, please complete 
this survey to the best of your ability. 
Much of the information asked in this survey can be obtained with­
out too much time or difficulty. Some of the information asked, if not 
immediately at hand, will require additional sources. Other County 
Extension Directors, in a pre-test of this same survey, found sources 
such as the county engineer's office, zoning board officers, soil 
conservation service, realtors, county recorder and assessor, and 
others helpful in completing this survey. Your assistance in taking 
the time to search out these more demanding questions will be greatly 
appreciated. If you would like us to send you a summary of the results 
of this survey, please put a check in this box / /. 
I. General Information 
1. If your county has rural zoning, how many rural zoning 
appeals were approved or denied during the following years? 
If your county did not have rural zoning in that year, 
circle not applicable. 
Approved Denied 
1973 Not applicable 
1972 
(number) (number) 
Not applicable 
1970 
(number) (number) 
Not applicable 
1967 
(number) (number) 
Not applicable 
1963 
(number) (number) 
Not applicable 
1960 
(number) (number) 
Not applicable 
(number) (number) 
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2. Are you, as county extension director, aware of any foreign-
owned agricultural land in your county? (Foreign = persons 
who do not possess U.S. citizenship, either by birth or 
naturalization.) 
No Go to Q. 1, Section II. 
Yes 
If yes, please list the location of each farm, the correspond­
ing acreage, and the nationality of owner(si. 
Location Acres Nationality of owner 
II. Present Subdivision and Mobile Home Land Use 
1. Does your county presently have any rural (outside incorporated 
areas) privately planned housing (first home) subdivisions? 
No -* Go to Q. 2, Section II. 
Yes 
If yes, please list the names of the subdivisions, their 
corresponding total acreage, and the ratio of lots sub­
divided to homes actually constructed as of December 31, 
1974, for each one listed. (Use reverse side of this sheet 
if additional room is needed.) 
Name of 
subdivision 
Total 
acres 
Ratio of lots subdivided to 
homes actually constructed 
as of December 31, 1974 
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2. Does your county have any rural (outside incorporated areas) 
privately planned recreation (second home) subdivisions? 
No -• Go to Q. 3, Section II. 
Yes 
If yes, please list the names of the subdivisions, their 
corresponding total acreage, and the ratio of lots sub­
divided to homes actually constructed as of December 31, 
1974, for each one listed. (Use reverse side of this sheet 
if additional room is needed.) 
Name of 
subdivision 
Total 
acres 
Ratio of lots subdivided to 
homes actually constructed 
as of December 31, 1974 
3. Does }cur county have any rural (outside incorporated areas) 
mobile home parks? 
No -» Go to Q. 1, Section III. 
Yes 
If yes, please list the name of the mobile home park, and 
its corresponding acreage as of December 31, 1974. 
Name of mobile home park Total acres 
Ill. Planning Procedures 
1. What development regulations are there on rural (outside 
incorporated areas) privately planned housing (first home) 
subdivisions, recreation (second home) subdivisions,. and 
mobile home parks in your county? 
(Question 1 continued on next page) 
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OUTSIDE INCORPORATED AREAS 
Housing 
(first home) 
subdivisions 
Mobile home 
parks 
Recreation 
(second home) 
subdivisions 
a. Minimum lot 
requirements 
No 
What 
Yes -'size? 
No 
What 
Yes -•size? 
No 
What 
Yes -«size? 
(acres) (acres) (acres) 
b. Design 
restrictions 
No 
Yes -ifhat? 
No 
Yes -What? 
No 
Yes -%at? 
c. Water supply 
and sewage 
disposal 
standards 
No 
Yes "What? 
No 
Yes -*What? 
No 
Yes -What? 
d. Other (please 
specify) 
2. Has your county recently designated any open spaces worthy 
of special attention? (For example, land for future recrea­
tion uses, buffer zones between urban areas, etc.) 
No -* Go to Q. 1, Section IV. 
Yes 
If yes, please specify with corresponding acreage: 
IV. Intensive Measures 
1. Are there any feeding operations within your county with 
greater than 1,000 beef animals, 700 dairy cows, or 2,500 
hogs? 
No -* Go to Q. 2, Section IV. 
Yes 
(Question 1 continued on next page) 
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If yes, how many feeding operations are there with greater 
than: 
a. 1,000 beef animals 
(number) 
b. 700 dairy cows 
(number) 
c. 2,500 hogs 
(number) 
2. What was the approximate gross value of extraction materials 
(coal, metals, gypsum, sand and gravel, limestone, etc.) for 
your county during the following calendar years? (Dollars 
are for the year indicated and do not account for inflation.) 
1973 $ 
1972 $ 
1970 $ 
1967 $ 
1963 $ 
1960 $ 
3. Approximately how many acres of roads and right-of-ways 
outside of incorporated areas have been converted to agri­
cultural land in your county between December, 1968, and 
December, 1973? 
(acres) 
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V. Past and Present Land Use 
Fill in the appropriate data on past and present land use acreage 
OUTSIDE OF INCORPORATED AREAS for your county in the following 
table. Fill in every blank. If acreage for the category is known 
to be zero, fill in _0 in the blank. (Note: Associated land use 
includes parking areas and other areas strictly associated with 
the parent land use.) 
Code Land use 
Dec. 31, 
1973 
Dec. 31, 
1972 
1 Auto salvage yards, waste and refuse 
disposal dumps 
2 Cemeteries 
3 Golf courses 
4 Drive-in theaters 
5 Fairgrounds and sports assembly complexes 
6 Private parks and private campgrounds 
7 Manufacturing and associated land use 
(includes all manufacturing, fabricating, 
processing, and assembly locations) 
8 Wholesale grade, retail trade, services, 
and associated land use (services include 
finance, personal, business, repair, 
professional, governmental, and educa­
tional services) (Note: This land use 
category 8 does not include categories 
1, 2, 3, 4, or 5 above.) 
9 Privately planned housing (first home) 
subdivisions 
10 Privately planned recreation (second 
home) subdivisions 
11 Mobile home parks 
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Total county acres in land use OUTSIDE INCORPORATED AREAS, both 
publicly and privately owned (unless otherwise specified) as of; 
Dec. 31, 
1970 
Dec. 31, 
1967 
Bsc. 31, 
1953 
Dec. 31, 
1960 
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V. Continued 
Code Land use 
Dec. 31, 
1973 
Dec. 31, 
1972 
12 Non-farm residential and associated 
land use (includes houses, duplexes, 
apartments, and institutional 
residences) (Note: This land use 
category does not include categories 
9, 10, or 11 above.) 
13 Extraction land 
a Coal 
b Metals 
c Gypsum 
d Sand and gravel 
e Limestone 
f Other 
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Total county acres in land use OUTSIDE INCORPORATED AREAS, both 
publicly and privately owned (unless otherwise specified) as of: 
Dec. 31, 
1970 
Dec. 31, 
1967 
Dec. 31, 
1963 
Dec. 31, 
1960 
i 
Signature of County Extension Director 
Date 
THANK YOU FOR YOUR COOPERATION 
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Regional Survey 
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ÎoWÛ StCltC Llni'VCrSltlj o/ Sdence and Technuluqy Ames, luwa 50010 
lOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
STATEWIDE LAND USE SURVEY 
Project: 102-40-09-09-2045 
December 26, 1974 
Dear Regional Planning Director 
In 1964, the Iowa Agriculture and Home Economics Experiment Station 
published results of a land use study revealing major uses of the state's 
land as of 1960, with projections to 1980. These data, although still used 
in current publications, are obsolete in light of dynamic land use changes. 
Needs for up-to-date and improved land use data and information are becoming 
increasingly apparent through numerous requests to Iowa State University by 
state of Iowa regional planning areas, county officials, and other local 
public and private entities. Presently, up-to-date land use inventory data 
and information are not available. With your cooperation in providing the 
information requested, (see attached survey) we hope to collect and publish 
such statewide land use data that will be of use to your region in. planning 
future development. 
In order to compile, analyze, and publish the data in the near future, 
we would appreciate your returning the attached survey in the enclosed 
envelope by January 17, 1975. It is hoped that our combined efforts will 
prove beneficial to your region in planning future development. Any 
questions regarding this survey should be directed to James Gibson, Research 
Assistant, at 515/294-2210. 
Thank you for your cooperation. 
Sincerely, 
John F. Timmons 
Charles F. Curtiss Distinguished 
Professor 
gdn 
Enclosures 
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Region: 
IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
STATEWIDE LAND USE SURVEY 
General Instructions for Completing This Survey 
Your careful evaluation of this survey is very important in deter­
mining the use of Iowa's land resources. Therefore, please complete 
this survey to the best of your ability. If you would like us to send 
you a summary of the results of this survey, please put a check in this 
box / /. 
I. General Information 
1. How many years has your regional planning commission been in 
active existence? 
(years) 
2. How many full-time paid personnel are on this planning 
commission staff, not including secretaries? (Note: Please 
use fractions to designate part-time paid personnel.) 
(number) 
3. What were your 1973 and 1974 (calendar year) regional planning 
commission budget expenditures? $ 1973, 
$ 1974 
II. Planning Procedures 
1. Does your Planning Region use a land use classification system 
to categorize land use data in your region? 
No Go to Q. 2. 
Yes 
If yes, circle the system(s) used by your Planning Region: 
a. U.S. Department of Transportation Standard Land Use Code. 
(Their "Standard Land Use Coding Manual" was published 
in 1965 and reprinted in 1969.) 
b. The land use classification used by the U.S. Geological 
Survey. (Their "A Land Use Classification System" was 
published in 1972.) 
c. Bureau of the Budget Standard Industrial Classification. 
(Their "Standard Industrial Classification Manual" was 
published in 1957 and reprinted in 1972.) 
(Question 1 continued on next page) 
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d. Your own land use classification, please specify main 
categories (use reverse side of this sheet if additional 
room is needed): 
e. Other land use classifications not named above, please 
specify main categories (use reverse side of this sheet 
if additional room is needed); 
2. Does your Planning Region make projections of future needs for 
land use acreage in your region? 
No -•Go to Q. 4. 
Yes 
3. Circle those dates for which your Planning Region has made 
projections for future needs for land use acreage in your 
region. 
a. 1975 
b. 1980 
c. 1985 
d. 1990 
e. 2000 
f. 2010 
g. 2020 
h. Other, please specify: 
4. Does your Planning Region have any material prepared within 
the last eight years by your staff or by private consultants 
which contains either land use acreage, population, and/or 
employment data for your region (past, present, and/or 
projected)? (This would include county comprehensive land 
use plans.) 
No Go to Q. 1, Section III. 
Yes 
If yes: Please list the title(s) of the material, the date 
it was prepared, the author, and the type of information 
contained within it. (Use reverse side of this sheet if 
additional room is needed.) 
(Question 4 continued on next page) 
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Title Date Author Type of 
Information 
III. Past, Present, and Projected Regional Land Use 
1. What, in your judgment, are the major trends in land use for 
urban expansion in relation to the following categories of 
urban growth in your region. Please give a brief statement 
as to the role, if any, for each category of urban growth 
for the main incorporated areas in your region involved in 
urban expansion. (Use reverse side of this sheet if addi­
tional room is needed.) 
a. Second Cycle Growth (the redevelopment of existing built-
up urban areas, or the second time land has been developed 
for urban uses); Incorporated area and type of growth 
(For example, expanding, contracting, remaining the same, 
etc.): 
i. 
ii. 
iii. 
iv. 
b. Fringe growth (urban expansion which occurs just beyond 
the edge of existing urban development) 
Incorporated area and type of growth: 
i. 
(Question 1 continued on next page) 
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ii. 
iii. 
iv. 
Large Outlying Developments (large-scale planned urban 
development subdivisions) 
Incorporated area and type of growth: 
i. 
ii. 
iii. 
iv. 
d. Other (please specify) 
Incorporated area and type of growth : 
i. 
iii. 
iv. 
2. Of the four major categories of urban development in question 
one, how would you distribute the expected residential dwelling 
units to be added in your region in the next 10 years? 
a. Second Cycle Growth % 
b. Fringe. Growth % 
c. Large Outlying Developments % 
d. Other % 
100 7c 
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What are the present and anticipated trends in agricultural 
zoning in your region for each of the five categories below? 
a. Rapid conversion to urban zoning classification on urban 
fringes 
Present trends : 
Anticipated trends: 
b. Scattered conversion on urban fringes with enclaves of 
agricultural zoning 
Present trends: 
Anticipated trends : 
c. Preservation of agricultural belts or other areas defined 
by natural resources and local conditions 
Present trends : 
Anticipated trends : 
d. Expanding agricultural zoning 
Present trends : 
Anticipated trends: 
e. Protective agricultural zoning 
Present trends : 
Anticipated trends : 
What are the present and anticipated trends for industrial 
zoning in your region for each of the three categories below? 
a. Reduction of land presently zoned industrial 
Present trends : 
(Question 4 continued on next page) 
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Anticipated trends ; 
b. Expansion of land presently zoned industrial 
Present trends : 
Anticipated trends : 
c. Change in types of land presently zoned industrial 
Present trends ; 
Anticipated trends: 
Would you characterize the past 10 years in your region as 
an era of rapid conversion of open land to urban purposes? 
No 
Yes 
Why? 
In the next 10 years would you anticipate for your region 
an era of rapid conversion of open land to urban purposes? 
No Go to Q. 7. 
Yes 
If yes: 
a. Are there any current local policies that raay change the 
character of this growth? If yes, what are they? If no, 
do you feel there should be? What would they be? 
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If no to question 6; 
a. What types of land use changes are anticipated? 
b. Are there any current local policies that may change the 
character of this growth? If yes, what are they? If no, 
do you feel there should be? What would they be? 
In your opinion, are there any desirable policies that should 
be enacted to influence land use in your region? If so, what 
should these policies be? 
Are there any significant large urban land development projects 
occurring within your region? (Describe nature and extent of 
development.) 
a. Are there any anticipated in the next ten years? 
Is there any significant conversion of nonagricultural to 
agricultural land occurring within your region? (For example, 
conversion of forests or swamps to agricultural land.) 
Describe nature and extent of developments. 
a. Is there any anticipated conversion in the next ten 
years ? 
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11. Have any incorporated areas in your region had a net dis-
incorporation of land in the past 15 years? 
No Go to Section IV. 
Yes 
If yes, please list the incorporated area, the year(s) of 
disincorporation, and the corresponding number of acres. 
Number of acres lost 
from each dis-
Incorporated area Year(s) of disincorporation incorporation of land 
IV. In this fourth and final section we would like to give you the 
opportunity to express your opinion of this survey, land use, 
or any other relevant topic. (Use reverse side of this sheet 
if additional room is needed.) 
SIGNATURE OF PLANNING DIRECTOR: 
DATE : 
THANK YOU FOR YOUR COOPERATION 
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E. Sunmary of Regional Survey 
Table 11.1. Summai-y of regional survey^ 
Years 
In Expenditures ($) 
1973 1974 Region existence Personnel 
1 2.0 2.0 
2 1.5 3.0 
3 1.0 4.0 
4 10.0 11.5 
5 3.0 2.0 
6 0.5 2.0 
7 - -
8 10.0 5.0 
9 8.0 31.0 
10 1.5 1.0 
11 
12 1.0 1.0 
13 7.0 29.0 
14 1.7 3.0 
15 0.5 10.0 
16 2.0 3.0 
28,500 30,000 
50,648 
0 47,000 
114,000 212,682 
34,000 52,784 
0 32,093 
424,706 439,906 
0 16,600 
24,421 
525,886 1,459,061 
30,000 30,000 
0 66,000 
30,000 33,000 
dash Indicates no survey response. 
Land use 
classification Projections 
No Yes Type No Yes Dates 
X - - X 
X a X 
X 
X X 
X - X 
X b,d,c 
X c,h 
X a,c,e X d,h 
X - - X 
X - - X 
X - X 
4> 
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ïoble 11.1. Continued 
Region 
Second cycle 
(a) 
Fringe 
(b) 
1 
2 
3 
4 
5 
6 
7 
8 
10 
11 
12 
13 
14 
15 
16 
Remaining the same 
and expanding 
Remaining the same 
and expanding 
Contracting and 
expanding 
Expanding 
Remaining the same 
and expanding 
Contracting 
Remaining the same 
and expanding 
Expanding 
Remaining the same 
and expanding 
Remaining the same 
and expanding 
Contracting and 
remaining the same 
Expanding 
Expansion 
Remaining the same 
and expanding 
Expanding 
Expanding 
Expanding 
Remaining the same 
and expanding 
Expanding 
Expanding 
Expanding 
Contracting, 
remaining the same, 
and expanding 
Remaining the same 
and expanding 
Contracting, remain­
ing the same, and 
expanding 
Expanding 
Outlying 
development s Other Percentage 
(c) (d) (a) (b) (c) (d) 
None - 15 85 0 0 
None - 50 50 0 0 
• 10 60 20 10 
None 
- 15 75 0 10 
None - 5 95 0 0 
Remaining the same 
- 40 50 5 5 
Remaining the same - 10 80 5 0 
and expanding 
Remaining the same - 5 70 15 10 
and expanding 
Expanding " 10 70 10 10 
None None 20 80 0 0 
Remaining the same _ 10 80 10 0 
and expanding 
10 90 0 0 
Expanding Increase 45 10 5 40 
density 
of 
existing 
places 
Table 11.1. Continued 
Region 
Rapid conversion of 
agricultural zoning 
Present Anticipated 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Very 
little 
Increase 
Some 
Increase 
None 
Very 
little 
None 
Some 
None 
Limited 
Slight 
Slow 
trend 
Continue 
Decrease 
Increase 
Increase 
Slight 
increase 
Decrease 
Continue 
Continue 
Continue 
Agriculture 
preservation zoning 
Scattered conversion of 
agricultural zoning 
Present Anticipated Present Anticipated 
Some Continue None Increase 
Increase 
Normal case 
Expanding 
None 
Very 
little 
Decrease 
Continue 
Increase 
None 
Continue 
None 
None 
None 
Increase 
Increase 
None 
Some Increase None Increase 
Very little 
Limited 
Continue 
Decrease Increase 
Slight 
Slow trend Continue None Increase 
Table 11.1. Continued 
Region 
Agricultural zoning 
Present Anticipated 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
2 of 5 
counties have 
Slow trend 
toward 
6 of 9 
counties have 
None 
Trend 
toward 
Some 
3 of 6 
counties have 
Increase 
Increase 
State mandate 
needed for 
others 
Increase 
No 
Increase 
Increase 
None 
Protective 
agricultural zoning 
Present Anticipated Present 
Reduction of 
industrial zoning 
Anticipated 
None 
None 
None 
Increase 
Increase 
Increase 
None 
None 
None 
None 
Little 
change 
Same 
None None None 
Trend 
toward 
None 
If not 
developed 
in 5 years 
None None 
No 
Increase 
No 
Increase 
None 
None 
None 
None 
Being 
studied 
None None 
Table 11.1. Continued 
Region 
Expansion of 
industrial zoning 
Present Anticipated 
Some 
increase 
None 
Little 
expansion 
Same 
Little 
change 
Remain 
constant 
4 
5 
6 
7 
8 
9 
Some 
Little 
Limited 
Frequent 
Increase 
Same 
Same 
Continue 
10 
11 
12 Two cities Expansion 
13 
14 
15 
16 
Expansion 
Industrial 
parks 
Some 
Expansion 
Same 
Change in type of Rapid 
industrial zoning conver3ion 
Present Anticipated No Yes Why? 
No change 
Being 
considered 
Same 
Consideration 
of land 
suitability 
Industrial 
land in less 
prime areas 
X 
X 
X 
X 
X 
Yes, lands 
adjacent to 
transporta­
tion 
Continue 
X 
X 
None No change X 
None None X 
X 
Trend away 
from prime 
agriculture 
land 
Same 
X 
X 
Out migration of 
people 
Redevelopment 
Lost population 
Agriculture area 
Residential sprawl 
Substantial land 
conversion 
Growth in Cedar Rapids 
and Iowa City 
Loss of population and 
a non-metropolitan 
region 
Population loss 
Population loss 
Slow population growth 
Table 11.1. Continued 
Anticipated 
conversion 
Region No Yes 
Policy 
needed 
Changes anticipated 
if no Policies 
1 X Preservation of river corridors, 
historic areas, and timber 
2 X Extensive redevelopment 
3 X Slow conversion of agriculture 
land 
4 X Slow conversion 
5 X Policy on prime agriculture 
land preservation 
6 X None 
7 - -
8 X Zoning ordinance needed -
for Dubuque County 
9 X Development guides away -
from rural areas 
10 X Fill-in of annexed areas 
11 m 
12 X Convert roads to agriculture. 
Disincorporation of land. 
13 X Limited development 
14 X None 
15 •• tm 
16 X -
No 
Encouragement of managed 
Industrial growth 
No 
State guidelines 
Sewer limits as a basis 
for political decisions 
Have fewer small 
communities 
Discourage fringe growth 
Encourage industrial 
growth 
Table 11.1. Continued 
Region 
Desirable 
policies 
Urban 
development Antlcl-
projects pated 
No Yes No Yes 
Nonagrlcultural to 
agricultural conversion 
Present Anticipated 
Net 
disincorporation 
No Yes Acres 
1 
2 
5 
6 
7 
8 
10 
11 
12 
13 
14 
15 
16 
Zoning 
Decisions based on 
land capabilities 
Discourage scattered 
development 
Zoning and official 
planning 
Land use planning 
Regional land use 
plan with citizen 
participation 
Guide development away 
from rural areas 
Federal aid for soil 
conservation 
County zoning 
X 
X 
X 
X 
Many 
X 
Urban 
renewal 
X 
X 
X 
X 
One 
Shopping 
centers 
Tiling of 
marsh land 
Drainage of 
wet lands and 
timber clearing 
No 
Continue 
X No 
X 
Some 
X 
No 
No 
No 
X No 
No 
X 
X 
No 
X 
None 
No 
No 
No 
No 
No 
No 
Yes-roads and 
land within 
Incorporated 
boundaries 
Yes-forest to 
agriculture 
None 
X 
X 
No, but 
should be 
X 
X 
X 
X 
X 
X 
X 
